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3MyjibCHfl nep^TopopraHHqecKHX coefflHHeHHH Me;^H^HHCKO^o HasHaneHiia 

H cnoco6 ee nojiyneHHa 

H3o6pCTeHHe oraocHTCH k o6jiacrH 6ho*h3hkh h Meam^HKH, b HacTHOcrra k Jie- 
KapciBeHHHM cpeflcraaM, npeflHasHaneHKHM ww JieneHHH KpoBonorepB, ranoKCHHe- 
CKHX H HmeMBraecKHX cocrojiHHft, yjiymneHHH flOcraBKH KHCJiopofla KpoBtio, coxpaHe- 
HHa HsojiHpoBaHHHX nep<j^y3HpyeMiix opranoB h TKaHett. 

IIEPEqEHB yCJlOBHbDC OBOSHA^HHft, CHMBOJIOB, E^HHim H TEPMHHOB 

— noBepxHocTHO-aKTUBHoe BemecTBO 

— iqioKcaHOJi 268, EtiiiopoHHK-268 
— nep$TOpfleKajiHH 

— nep^TopMCTimipnaioreKCHjniHnepHflHH 

— nep^opoKmii6poMim 

nep^TOpopraHHwecKaa aomKOcri., npeflcxaBJwer cmccb nep- 

^pipraiporauiaMHHa h ero KonpoayicroB: ipic- h ipaHC- 
HSOMcpii nep^op-l-iipoiiHJi-3,4-flHMernMnHppojraflOHa h 
nep^rop-l-iiponHn-4-MeTiffliiHnepHMHH. 

nep^opyraepoflfci, nep4>TopHpoBaHHMe coeflHHeHHH 

— nep^ToprpHSyrHJiaMHH 

— nep^ToprpHiiponHJiaMHH 

^OC^OJIHIIHW COH 

— ^oc^ojranHflH 

— ^oc^ojiHnKWH HBraHoro acejTnca 

— BOjraoBoii 3KcnoHeHT 

o6i.eMHoe coaepJKaHHe ^opyrjiepoflHoii ^aaw b sMyjiBcuax 

IlOy (MJi/fln) 

— cpeflHHH flHaMeip lacTHU 

;(JIHHa BOJIHH 

— HHAeKC peaicroreHHOCTH 



IIAB 

n-268,F-268 
n<DA 

nooB 
noo:ac 



nOTBA 

MTIIA (nA<E>-3) 

COJI 

OJI 

ilOJI 

n 

Cv 

a 

X 



ycnex paspaeoTKH HH^ysHOHHUx cpeji, BKjnonaionmx b ce6H SMyjitcHH nep^o- 
popraHiraecKHX coeflHHeHmi (nOC) bo mhofom saBHCirr or ^HSHKO-XHMOTecKHX 

CBOfiCTB BH6paHHHX HOC, ^H3HKO-XHMHraeCKHX CBOHCTB 3MyJIBCHH Ha HX OCHOBC H 

TCXHOJiorHH nojiy^eHHa aMyjiBcnfi IIOC. 

nOC, npe«Ha3HaHeHHHe wia cosAaima Ha hx ochobc MeflHmmcKHX npenapaxoB, 
npeAcraBJMKyr co6oa nojiHOcrbio ^opHpoBaHHbie opraHHqecKHe coeflHHeHHJi pasHWX 
KJiaccoB. no BHemneMy BHfly oto npoapaHHHe 6ec^BeTHHe aawKocra 6e3 aanaxa, Sojib- 
moH nnoraocTH — npHMepHO b 2 paaa xiDKenee BOflH. Heo6KraaiteaH npo^an. cbhsh 
C-F (485,6 Kji?K/uonh) npHBOflur k xoMy, vro MeacMOJicKyjiapHMe crniw y 3thx coejm- 
HeHHH oHCHb cjiaSwe. HpoaBJieHHeM cnaSsix MemiojieKyjiHpHBix ciui b MY HBJiaercfl 
HX aHOMajiBHO BHCOKaa cnoco6HOCTB pacTBopOTE rasH, b tom HHCJie H rasbi kpobh. 

BjiaroaapH npoHHOcra cbhsh C-F, HOC xapaKTepHsyroTCfl xHMHHecKofi HHeproo- 
eiBio. nOC nnoxo pacrBcpjnoxca b H2O h He noflBepraioTCH MeraSojrasMy b opraHHSMC. 
XHMHuecKaa hhcpthoctb, HOC ne osHanaer hhcpthocth 6HOJiorHHecKOH. HOY, bbc- 
fleHHHe BHyipHBeHHO b BHfle SMyjiBCHfi, 3a;tep3KHBaK)TC>i B opraHax h xKanax, npa^eM 
BpcMSL npeSHBaHHH B opranax saBHcwr or npHpoflBi HOC h flosH BBOflHMofi sMyjibCHH. 

HsyneHHe SHOJionraecKHX cbohctb HOC pasHBix KnaccoB noKasajiH, to cko- 

pOCn. BHBeACHHH H3 OpraHOB SaBHCHT or PW CBasaHHHX MCJKfly C060H 4>H3HKO- 

xHMH^ecKHX napaMerpoB ^rax coeflHHeHHHi cipyiciypH h MOJieKyjiapnoii Maccw, tcm- 
nepaiypBi KHncHHa h ynpyrocra napa, a xaK^Ke icpHnraecKoii TCMnepaTypH pacTBope- 
HHa n<I>Y B reKcaHe {T^). T^. — 3to TeMneparypa, npn KOxopoH cMeniHBaioTca apyr c 
;^yroM paBHHe o6i,eMH HccneayeMoro coeflHHeHHfl h reKcana. paccMaipHBaioT KaK 
Mepy oraocHrejibHOH pacTBopHMOcra HOY b jnnnwax, Koropaa xapaKxepHsyer cko- 
pocTB HX npoxo>KfleHHfl Hepes MeM6paHBi. ^cm HHace tcm ny?rae coeflHHeHHe pac- 
TBopHMO B jiKHH^ax H TCM OHO 6Bicipee BHBOflHTca H3 opraHH3Ma. B Ta6ji. 1 npHBeaeHBi 

SHaneHHA 4>H3HKO-XHMHqeCKHX HapaMCTpOB, HCnOJIBSyeMBIX B KaneCTBe KpHiepHH BM- 

6opa MCflHUHHCKoro HasHaneHHa. 
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SHaqeHHJi KpirnraecKoa xeMnepaiypu pacxBopeHiw b reKcane (rgp), ynpyrociH napa (P) 
H nepviom. nonyBtmeAemw h3 opranoB (^1/2) J^Jia pBssanmxx. IK&C [1]. 



Ilep^TOpHpOBaHHBie COeiPiHeHHH 


MM 




P, MM Tyr.cr (37°) 


tin, cyncH 


BHHHKJIOr4.3.0]HOHaH 


412 


13 


33 


4 




462 


22 


12 


7 


JIeKarEWpoai;eHa4)TeH 


524 


24 


2 


7 


N-(4-MeraiinHKnoreKCHJiiiimepHflHH) 


595 


38 


1 


60 (90) 


l-nponHJi-2 MemmmnepHaHH 


483 


35 


19 


24 


TpHnponHJiaMHH 


521 


43 


17 


65 


TpHSyiHJiaMHH 


671 


61 


1 


900 


^iHreKCHJIOBBIH; 3^HP 


652 


59 


2 


500 



CorjiacHO npHBeseHHWM flaHHEiM, hctko npocjieacHBaercji KoppenamiH MeoKsy 

H /i/2(nepHo;5 nojiyBBiBcaeHiw). fljM ynpyrocxH napaxaKoii saBHCHMOcra He oSHapyaoi- 

BaeicH. B 6ojiBineft oreneHH CBHaaira neamy co6oft h MM HOC. OinmiajitHbiM 

OTanasoHOM MM wm HOY CTOraercH HHrepBan 460-520. B ^eJIOM, Bce npewio^eHHBie 

KpHxepHH no ar6opy HOC jum 6HOJionraecKHX ^e^efi He nportuBopeqax apyr flpyry, ho 

HOCOT KaHecTBeHHBift xapaicrep. B Hacroamee speMH BHHMaHHe HccjieflOBaxejieii, saroi- 

THX pa3pa6OTKofi H Hsy^eHHeM sMyjibcmi HOC, cocpefloxoneHO na OTHOcirrejiBHo ne- 

SojifcrnoM TOCJie coejtimeHHH. B TaSjnme 2 h 3 npHBefleHti crpyiciypHHe (|)opMyjiM h 

ocHOBHtie $H3HKO-XHMirqecKHe xapaicrepHCTHKH HaH6ojiee HSBecraHX HOC. 

Ta6jiHua 2. 



CTpyKiypHMe (^opMyjiH HaH6ojiee nsBecTHLix h nepcneicTHBHHx TIOY. 





Ilqi^TopAeKaJiHH QIOJO 

) 

MM 462 


nep4>TopTpHnporaiJiaMHH (nOTTIA) 

C3F7-N-C3F7 
1 

C3F7 MM 521 


ncp^opTpH6>THJiaMHH (IIOTBA) 

C4F9-N-C4F9 
1 

C4F9 MM 671 


nep^ToprpHMemnGHUHKiio-HOHaH 
(ROTmH) 


nep4rropMeTHnH30XHHOJiHH (TIOmHX) 
\y\ ^ MM495 


nep^TopMCTHJmHKJioreKCHJinHnepHmHH 

(nOMLCQ) 

^ ^ ^^5 


JyT^^ MM 562 




nep^opoKTHJiGpoMHA (nOOB) 
CFa-CCFjVCFjBr 
MM499 


6HC-nep$Top6yTHJi3TeH {F-44E) 
C4F9-CH=<:H-C4F9 
MM 464 


6HC-$TopreKCHJi3TeH (F-66E) 
CfiFis-CH-CH-CfiFu 
MM 664 



B xofle HsyHeHHfl nepBHrowx 6HOJionraecKHX cboKctb pasJuraHUX n<DC 6hjio 
BHpaeoraHO BasKHoe ipeeoBaHHe — OTcyrcxBHe b hhx Henfleirra^HimpyeMBix npHMe- 
cefi. npHcyrcTBHe npHMeceft c neHSBecraMMH CBOHcroaMH mo^kct HCKaaim. hcthhhyk) 
Kaprany noBeflCHHa ochobhoto BemecTBa npn BHyipHBeHHOM BBefleHHH xcuBoraBiM (sa- 
flep^a B opraHax, tokcothoote,, BJiiwHHe Ha pasjKWHue CHcreMH opraHHSMa). 

Ta6jmija3. 

OHSHKO-xHMnqecKHe cBoftcTBa HOC, cocraBjMiomHX ocHOBy MeflHiiHHCKHX npenapa- 

TOB [2]. 



CBOHCTBa 



XHMHHecKafl ^pMyjia 



MoJieKyjigpnaa Macca, t/mojib 



TeMnepaxypa KHneHHg, °C 



^asjieHHe napa, mm pr.cx. 



(37"= 



KpHTHHeciHia xeMneparypa 



paCTBOpeHHg, iKP 



PaCTBOpHMOCTb KHCJIOpOAa 

mji/IOOmji (o6.%>. (37 °C) 



IlepHOfl nojiyBHBefleHHg, tm 



C10F18 



462 



142 



12,7 



22 



40 



noniA 



C9F21N 



521 



131 



18,0 



44 



45 



65 



C12F23N 



595 



16S 



2,0 



40 



40 



90 (60) 



na>oB 



CsFiTBr 



499 



143 



10,5 



-20 



53 



C,oF2iBr 



599 



180 



1,5 



40 



npHMenaHHe: nOA/nOTIIA cocraBJunox ocHOBy npenapara Ojnoocoji-flA (Fluosol DA), 
nO^imOMmi — npenapaxa nep^xopan; nOOB/n^&J^B asjiaioxcJi ochoboh pasjiHHHBix Ma- 
poK npei^axa OKcnreHX (Oxygent). 

3KH«KHe nOC HBJUnOTCa IUIOXHMH paCTBOpHreJMMH paSJIHHHMX BOffOpaCTBO- 

pHMHx 6HOJionraecKH aicraBHHX BemecxB. noaroMy wia npHMeHeHHH HOC b Ka^ecxBe 
KHcnopoflnepeHocamHx cpes hx flHcneprapyioT b bootom paciBope aMyjibraxopa ro 

06pa30BaHHH TOHKOflHCnepCHHX SMyjIfcCHfi:. 

CnocoSHOcn. k rasooSMeHy mn sMyjiBCHH MC onpefleiwercH o6mHM Kojnwe- 

CTBOM KHCJIOpOfla, COflepJKamHMCH B 3MyJIBCHH, KOH^empaI^Ifl KOTOporO nOfflHHHeTCK 

3aKOHy renpa: npaMO nponopuHOHajiBHa napuHajiBHOMy flaBJienmo KHCJiopofla. HpHH- 
TTpm $H3iraecKoro pacTBoperaw raaoB b HOC pacnpocrpaHaercH h na sMyjiBCHH HOC. 
KonHHecTBO O2, pacrBopeHHoro b sMyjiBCHH, saBHCirr or coflepTKainw ^.TopyraepoflHofi 
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^asH H He saBHCirr or pasMepa nacrrm, to ecrt KOjnraecTBO pacTBopeHHoro b 3MyjiBCH- 
SDL m>Y KHCJiopofla 6JIH3KO K pacHeiHHM 3HaHeHiwM npH cJiojKeHHH sHaqeHidi coflep- 
acaHHJi OToro rasa b KaacfloS ^ase b oraejibHOCTH (KOJiHHecTBO pacxBopeHHoro KHCJiopo- 
fla B BOjDtHoii 4»a3e lunoc KOjraraecTBO pacTBopeHHoro KHCJiopoAa b HOC). CoaepacaHHe 
HHepxHBix raaoB b cmcchx sMyntcHH n<DC/iraa3Ma xaKHce noATOHaerca npasHJiy cJio»ce- 
raw o6i.eMOB rasa b khjiwoh ^ase. Tokhm oGpasoM, KOJiOTecTBO jnoSoro rasa, coflep- 
acamerocH b 3Myjii>cmi HOY, Moacer 6mti. paccHnraHO b cooTBercTSHH c 4)H3KraecKHMH 
saKOHaMH HX pacTBopHMocTH, Hcxoflji H3 napmiajiBHoro flaBnemw rasa h o&BeMHoro 
cooiHoraeHHK ^paicmrii nOC/HzO. 3to SHanirr, oto coaepammie KHCjiopofla b sMyjiB- 
CHax noy 6yfler reu BHme, hcm BWine ero napimanBHoe jiaBjieHHe hjih nanpasKeHHe 
(pOa) H flojw ^TOpyrjiepoflHoft ^asu. 

Cneim^iraecKoe (4>yHKDiHOHajiBHoe) aeftcTBHe jiio6oro npenapaxa npH BBeaeHHH 
B opraHHSM onpeflejwercH ero nepeHOCHMOCTBK), Koropyio xq)aKrepH3yK>T Bejnrnraoa 
Jmso, H orcyrciBHeM noSotmoro fleHCTBHH, npoHBJunomeroca rjiaBHBiM oSpasoM b BHfle 
peaicroreHHOcra. BejiHHHHa J^so SMyjiBCHii HOY b sHaqirrejiBHOH Mepe saBHcirr or 
pasMcpa Hacnm. CpeflHHft ^HaMerp nacnm wia 3MyjiBCHfi n^Y He jiojOKcn npeBMmaiB 
0,2 MKM. npH yBeOTraeHHH flOJiH Kpynrajx nacnm (co cpeflHHM flHaMerpoM, npeBM- 
maiomHM 0,4 mkm) c 3% jio 10% JlAso HasBaHHHX 3Mym>cw cmoEcaercH 6oJiee ^eM 
B 2 pasa. BHHBJieHHe bosmoskhoii peaKToreHHOCTH y SMyjiBCHH HOY — oahh hs HaH6o- 
jiee CJI03KHBIX BonpocoB, KOTopBiK HeoSxoflHMO peraaxB npH cosflaHHH na hx ochobc Jie- 
KapcraeHHott 4»opMBi ww BHyrpHCOcywacyroro BBC^teHHa. HpH BBefleHHH peaicroreHHoro 
npenapaTa HejioBCKy MO>KeT pasBHTBca pasnaa no creneHH npojiBJieraia «ajuieprOT[e- 
CKax» peaicmw or jierKoro noKpacHCHHa komch bidiotb ^^o aHa^HJiaicroHflHoii peaKKmi c 

ocxaHOBKOBt flBixaHHfl H cepwa. 

BoJiBiramcyrBO Hccjieflosanrenefi CHHTarox, ™ peaKioreHHOCTB b ochobhom saBH- 
CHT or npHpoftBi sMyjiBraTcpa, HcnojiBsyeMoro pm flHcneprapoBaHHa (i)TopyrjiepoflHofi 

OCHOBBI SMyjIBCHH H ^OpMHpyiOmerO aflCOpSimOHHBIH (nOBepXHOCTHMH) CJIOH BOKpyr 

n&crm. CjioaoOTOcB ycrofi^HBoe npeflcraBJieHHe o tom, hto b sMyjiBCHiix nepBoro no- 
KOJieHHX npHTOHott peaKToreHHOCTH 6bui HCHOHorenHBift IIAB 6jioK-conojraMep hojih- 
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oKCH^ena h nojmoKCHnponimeHa Pluronic F 68 (F-68) h ^ ero saMena Ha npHpoa- 
HHe ^c^ojiHnimbi nojraocn.io jraKBimnpyeT npo6jieMH peaKToreHHOcrra. 3Ta ToqKa 
speHHH He coBceM Bepna, nocKOJiBKy acnpoBwe sMyjibCHH HecMoxpa he to, hto ohh 
CTa6jiH3HpoBaHH npHpoflHHMH ^oc^ojiHiraflaMH, Bce TaKH oSjiaaaiOT peaicToreHHO- 
crbK). PeaKroreHHOCTB SMyjibCHit HOC xaioKe He moskct 6Hrn, jiHKBHflHpoBaHa npocro 
HcnojiB30BaHHeM $oc4>ojnniH;ioB b KanecTBe aMyjitraTopa h cxaemiHsaTopa HOC. Aefi- 
crBKrejiBHo, oKasajiocb, too peaKroreHHOcrt sMyjitcHfi MC onpeflenaercH npe>Kfle 
Bcero cBoficraaMH noBepxHOCTH aMyjiBrapoBaHraix nacnm, to ecn. cocroaHHeM cTa6H- 
jEEKupyiomero nacnmH cnon sMyjitraTopa. OflHaKO, napw c XHMHqecKog cipyiciypoH 
— npHpoflOH MOJieKyn IIAB, Kmo^eBHMH napaMerpaMH, onpe^ejwionmMH KaK cra- 
SroiBHOcn. OTcnepcHOH cHcreMBi, TaK h bosmo^octs passHnw noGoqHBix peaKUHfl hb- 
jmiotch: npoHHOCTb cbksh IIAB c MacjwHHM «iwpoM» nacTHH SMyJiBCHH, xapaKxep pac- 
nojioMceHHJi MOJieKyji IIAB na noBepxHocrn, idiothoctb hx ynaicoBKH, Bwpa^eHHOCTb 
aacop6mioHHHX cbohctb no oTHomeHHio k SejiKaM h ^cpyraM eHOJioraraecKH aKiHSHMM 
MoneKyjiaM, HaxoflamHMca b KpoBoroKe, h, HaKOHe^, pasMep nacrrm sMynbCHH. O no- 
cneflHeM napaMeipe, oieflyer CKasaTb oco6o: yMCHBineHHe cpe^Hero pasMepa nacrrm 
3MyjiBCHH B npenapaTe Oep^pan, craSiuiHSHpoBaHHHM tojibko 6jiOK-cononHMepoM 
nojiHOKCHSTHJieHa H nojiHOKHcnponHJieHa — npoKcanojioM 268, HBJWioimiMCfl Sjihskhm 
ananoroM F-68, cnoco6crBOBajio pesKOMy yMeHtmeHmo hectotbi pasBHTHH noGoHHtix 
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peaKimfi. Qroiofla hcho, too noBepxHOcraMe «BneHHJi (T.e. BsaHMoaeficTBHe js^yx rere- 
poreHHHx cHcreM — SMyjiBCHH h KpoBH HJiH iDia3MH) B noBe^eHHH 3MyntcHfl noy 
npH BHyipHBeHHOM BseaeHHH HrpaioT pemaiomyK) pojiB npH ^opMnpoBarora peueirry- 
pw H TexHOflonm nojiyncHHa SMyjitCHft HOC. H sfleci. cjieayer ohbithbim nyreM nofl- 
SHpaxB KaK cocras MacjwHoro «aflpa» h BsaHMOfleficrayiomero c hhm IIAB, TaK anpo- 
6HpoBaTE npneMJieMoon, npHHflrofi TexHOJionra nojiyneHHa sMyjiBCHii na>C. 

npH paspaSoTKe npeacraBJieHHofi b HacroameM HSoSpereHHH 3MyjiBCHH HOC 
MeAHUHHCKoro HasHaqeHHfl h cnocoSa ee nojiy^eHHH mbi HCCJieflosajiH Kaay^yio peuen- 
Typy H sjieMeHT TexHOJionm no 6HOJionraecKOMy a^^cKiy c noMomBio aHHMannoHHOH 
MOAejm. HsBecrao, too y iq>ojiHKOB offHHM h3 sKBHBajieHroB peaKToreHHofi peaKnHH na 



BBCfleHHH 3MyjibCHii HOC HBHaercH pesKoe na^emic coflep^KaHHa Hefiipo^Hjn.HKDc Jiefi- 
KomrroB B nepH^epiwecKofi KpoBH. B aKcnepHMCHre npn onenKe BOSMO^ofi peaicro- 
reHHOcra SMyjiBcmi na>C HcnojiBsy^n noKaaaxejiB, HasbiBaeMBiii HimeKC peaicroreH- 
HOCTH /p, KoropHfi oiipeiiejiflercH no cJieflyiomeK ^opMyjie: //7= Ck/Co. rfle C;c h Co 
KOjnraecTBO He&ipo^^HJioB b IIpo^eInax k HCXoflHOMy ypoBmo b KoinpojiBHofi h oin>rr- 
Hoa rpymiax jkhbothbix. Ecjih BejiHHHHa Jp nepes 5 h 20 MHHyr nocne BBefleHHa npena- 
para He npeBHmaer 3, to BepoaxHOCTB peaicroreHHOCTH MHHHMajiBHa [3]. 

HsBecraH paajmnHBie cnocoSH nojiyneHHa 3MyjiBCHfi HOC. SMyjiBcmi Macjio- 
BOfla, K KoropBiM omociTTca sMynBcim HOC h ^pyraepoflHan ocHOBa ;iBJi^errcii Mac 
HHHoa ^asoii, nojiynaioT c saTpaxott SHepraH. HsMejiB^enne Maoianoft ^asH npoBOAJrr c 
noMomBK) B03ffefi(rrBHa yjiBTpasByKa hjih MexamraecKHM nyreM. 

npH yjiBTpasByKOBOM B03fle«CTBHH flHcnepoipoBaHHe npoHCXoflirr sa c^er paa- 
pHBaiomux ycHjmfi pesKHX JioKajiBmix HSMeneHHH flaBJieHHa, KoropBie BOSHHKaioT 
BcneflCTBHe flByx npHHHH. Bo-nepBHX, nepeflOBaHHa jioKajiBHHX oKaxHH h pacmHpeHHfi 
B >KiWKOcra npH npoxo^KfleHHH bojihh; bo-btopbix, BosaeficrBiw KaBirraimft, T.e. o6pa- 
soBaima h cnam^ nojiocrefi, sanoiraaeMBix pacTBopeHHBiM b SKiwKOcra raaoM. Bnep- 
nia H MonmocTE yjiBipasByKOBoro BOSfleHCTBua, Heo6xoflHMoro wih nojiyqeniM cy6- 
MHKpoHHOH 3Myjii>cHH cTOJiB BCjiMKH, Hap w c flHcneprnpoBaHHeM npHBOflar c pas- 
pHBy CBH3H C-F. B pesyjiBTaxe b bojihoh ^aae sMyntcHH no^BJiflercfl bbicoko tokciw- 
HBie KOHuempamffl hohob F", nopiWKa 3-5 mM. 3MyjiBCHa c xaKHM coflep^aHHeM F He 
npHFOflHa HH flJiH BOSMemeHiw iq)OBonOTepH, hh coxpaHeHiw nep^ysnpyeMBix op- 
raHOB, ee cjieayer OHHmaxB or H36Brro™ro KOJimecTBa FnocpeflCiBOM nponycKaHHfl 
Hepes HOHOo6MeHHyK> CMOJiy. BxopwM HeflocraxKOM aMyjiBCuii HOC, nojiy^eHHHX c 
noMomBK) yjiBxpasByKOBoro jmcneprapoBamia, ^ercH HpesBBnaifflo mnpoKaa bcjih- 
^HHa flHcnepcHH: npH cpe^neM pasMepe nacnm 0,1 mkm MOSKex BCxpenaxBCH snaHH- 
xejiBHaa flojw ^acran c pasMepoM 6onee 0,4 mkm h nacnm c pasMepoM Menee 0,01 mkm. 

MexaHHqecKoe flHcneprapoBaHHe sa cnex BcxpaxHsaHHa hjih sHepiwiHoro nepe- 
MemHBaHHfl nosBOJunox nony^iaxB tojibko rpy6oflHcnepcHBie SMyjiBCHH HOC c Henpn- 
eMJieMBiM flJiH SHOMeflHUHHCKoro HcnojiBSOBaHHH pasMepoM: 6ojiee mm. A^h nojiy^e^ 
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TOHKOflHcnepcHHX 3MyjiBCHlt HCHOJiBsyioT MCTOA BHflaBJiHBaHHH BemecTBa flHcncpcHofi 
^tau Hepes xoHKHe oTBepcraa b AHcnepcHOHHyio cpe^y nofl 6ojifciiiHM flaBJieraieM (mc- 
TOfl 3KCTpy3HH), npHBOflHTT K pasptiBy flBiDKymea crpyH KBWKOcra Ha Kaiura. Ahc- 
neprapoBaHHe BHSHBaercji rpaflneirroM flaBJieHHH h cHnaMH nwpaBjnraecKoro Tpeniui. 
OSbihho HapaSoTKy sMyjiBCHii HOC ocymecrBJunor na roMoreHHsaxopax bhcokoto 
AaBJicHHa. 3aKperuieHHe flocrarayroro na roMoreHHsaropax HSMejiBHeima nacrnm, t. e. 
craSmrasamw sMyjiBCHfi, flOOTaraerca c noMomEio IIAB hjih 3MyjibraTopoB. Hx craSH- 
jiHSHpyiomee fleS<yrBHe o6MCHfleTCfl flByMfl npiraraaMH: BO-nepBBix, cHu^eHHeM h3- 
6BrrKa Me>K4»a3Hofi noBepxHocraofi anepniH hjih CHHSKenHCM noBepxHocyraoro Har»Ke- 
HHa; BO-BTopHx, o6pa30BaHHeM cipyKiypHO-MexaHiwecKoro 6ap&epa (aflcopSimoHHoro 
cjioh), o6ecneHHBaK)mero ycrotaBOcro Hacraq h npeiwrcTByiomero hx KOHraiciy hjih 
cjranaHHio. 

CpeflH eojiBHioro qncjia HAB tojibko neMHorae OTBeHaror -ipeSoBaHHHM bos- 
Moaaaocra hx HcnojitsoaaHHH nojiyneHHa npenapaxoB, npeOTasHaneHKHX fljw 
BByrpHBCHHoro BBeflCHHa (Ta6ji. 4.). 

TaSjifflia 4 



HasBaHHe 


CipyKrypHaH 4>opMyiia 


OcHOBHWe xapaKxepHCTHKH 


npoKcaHOJi-268 

(IljIIOpOHHK F-68) 


1 

HO(CH2CH20)x(CH-CH20)y — 
— (CH2CH20)xOH 


CHHTCTHHecKHH 6jioK-conojniMep, 
MM~13000 (n-268) h -9000 (F- 
68)^ X — HHCJio SBeHteB Sjioke 
n03*, y — HHCJio sBeHBCB nOIIP. 
Xopomo paCTBOpHM b bojiq. 


Ooc^ojmnH^i 


R2-COOCH2 

1 

Ri-COOCH Q 

1 II 
HzC — 0— P-(0)-CH2CH2-R3 

1 

OH 


IIpHpo^tHoe coeflHHKEiHe. Ri h R2 
— pdampmaQ ueuss. acapHMX kh- 
cnoT. 


JlemrmH (aHraao- 
ro Hcejrnca) 


R3=N(CH3)3 


MM — 760-870. npaicraHecKH ne 
paCTBOpHM B BO^e. 



* n03 — nojiHOKHCb OTHJieHa; HOHP — hojihokhcb iqronHjieHa. 
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Hacyroamero ^cMeHH HcnoraayKyrcfl raaBHUM oSpasoM jspa. sMyji&rarropa 
nojiyqeHHH aMyjitcHfi HOC — npoKcaHOJi-268 (iuiK)poHiiK-F-68) h $oc$ojiHimHEi npH- 
poflHoro cHpbH (aHHHoro acejinca, coh h Ap.) 

OipyKiypa npoKcanojia He coOTBercTByer xapaKrepHHM oco6eHHocT5iM MOJieKyji 

BOflOpaCIBOpHMHX IIAB, KOTOpHC HMCIOT HOJiapHyK) FOJIOBKy (nmpo^HJiBHaji HaCTb) H 

HenojiapHBiH xboct (rHflpo4>o6Haa qacTE). V npoKcaHOJia flse uenn hojihokhch srojieHa 
(n03) o6ycJiaBJiHBaKyr raflpo^HJifcHHH xapaicrep MOjieKyji, o6pa3yH BOflopoimHe cbh3h 
c MoneKyjiaMH H2O. MenuitHHe rpyraiH 6jioKa nojraoKHCH nponHJiena (nOHp) o6y- 
cjiOBJiKBaKxr jiHno4«ijn,HHe cBOHCiBa ero MOJieKyjiH. CooTHomeHHe 6jiokob 
n03 : norip F-68 h n-268 B cpeflHCM oflHHaKOBO h cocraBJMer 80:20. CTaSHjrasH- 
pyiomee ^eMcnrBHe 3Thx aMyjitrarropOB rjiaBHHM o6pa30M o5ycjioBJieHo creparaecKHM 
34>^eicroM samKTHoii njieincH, o6pa3yeMoK MOJieKyjiaMH IIAB Boiqpyr 1^acrrH^ HOY. 
npH OTOM HapHfly c IIAB, cBJBaHHBiM B aflcopSimoHHOM c3ioe, sHaHHTejiBHaH Hacn. 
MOJieKyji IIAB oSpaayer pasHooSpasHBie MimeiraapHHe crpyKiypH b boahoh ^ase, b 
TOM HHCJie cBoSoAHMe or HOC. Mexyry MOJieKyjiaMH IIAB, HaxoflanmMHCH b a^copS- 
imoHHOM cjioe H B MHaejuiax B BOflHofi ^336, ycTaHaBJiHBaeTCH flHHaMiraecKoe paBHO- 
BecHC Heo6xoflHMoe craSHnHsamiH aflcop6imoHHoro cnoa c oflHoii cropoma, a c 
flpyroii — Hapymaiomee imcmiocrB ynaKOBKH MOJieKyji IIAB b aflcop6imoHHOM cjioe 
npH flJiwrejiBHOM xpaHeHHH. 

^c^ojiHiiHflH (<l)jll) ^peAtnraBJWKyr co6ofi CMecb coeflHHeHHfi npHpoOToro npo- 
HcxoMwemia, o6maa cipyKiypa KoropBix orpaaiceHa b xaSji. 4. OJI He pacTBopHMH b 
BOfle H oflHOBpeMeHHO He HBJiaKyrca xoponraM jihho^hjibhhm areHTOM no OTHomeHHio k 

paSJIHTOHM n<DC, XCXTH B SHCJIOe HaCTHH 4>Oc4>aTHflHJIXOJIHHa (OX) MaCIOTHO paCTBO- 

paiorcji n<Dfl h nOTIIA. BsaHMO^eiicTBHe OJI h HOC b Bo;moH ^aae hocht abohct- 
BeHHBifi xapaicrep. Bosmomcho aaionoqeHHe HOC b jiaMejMpHHe crpyKiypH OJI h (hjih) 
oSpasosaHHe mohocjiocb OJI, Heo6paTHMo cBasaHHBix c noBepxHOcrtio ^acTHH. Bo3- 
MoacHO cymeciBOsaHHe Heo^mopoAH&ix nacTHH b aMyjitcH^ix IIOC/OJI, t. e. nacTHH, 

nOKpHTHX SamHTHMM CJIOeM OJI H CBoSo^lHHX OJI. 3x3 HeOflHOpOflHOCTB MOaCCT 6mTI. 
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cBHsana c oco6eHHOcmiH TexHOJioniqecKoro ^po^ecca h/iuih c H36bitkom OJI no or- 
Homemno k ^opyrjiepojcHOH ^aae. 

JSflX TOHKOflHcnepcHBix 3MyjibCHa nOC onpeACJiaiomHM MexaHH3MOM cHH^eHHa 
oreneHH flHcnepcHOcra (yKpyiracHHe Haerau) HBJwercH reorrepMHqecKaa hjih mojibky- 
nsr pHa5f neperoHKa Bemecraa flHcnepcHott ^asH or mcjikhx nacnm b 6ojiee iqiynHue 
qacnmH nyreM ;tH**y3HH MOJienyji n<DC nepes flHcnepcHOHHyio cpeay. Stot npouecc 
HaaHBaKxr eme cm peBaimeM 3mvj[i.chh no OcTBajibJV hjih nepeKOHfleHcai^Hefi . Abh- 
acymeii cHJioii aroro npouecca HBJuierrca SonBmee ^aBJieHHe nacHmeHHoro napa na^i 
HaenniaMH MCHbinHx pasMepoB cpasHHreJiBHO c 6ojiee KpyraoiMH. B stom cjiyqae Ba»c- 
HBiM napaMeipoM hbjwctcji xaraKe crenenb pacTBopHMOCxH HOC b BOflHofi cpejie. Hpe- 
;^OTBpaI^eHHe nepeKOHaencamni moskct HMen. pemaiomee SHaneHHe wih coxpaneHHJi 
arperaxHBHoa ycrofiroBOcra SMyjiBCHH HOY, T.e. coxpaneHHa hmh flHcnepcHocra h 
HHflHBHffyajiBHocTH Hacnm. OcHOBHHe nyra flecia6HJiH3aipra — MOJieKyjwpnaH 
^ysHa H MCHtmaii sHanHMOcrt ^jjioKyjumHH hjih KoaiyjMqHH — xapaKxepHBi h wifl ox- 
HocHreJiBHO pasSaBJieHHHX SMyjiBCHii HOY, b KoropHX coflep^aHHe ^opyrjiepoflHOH 
^asH He npeBwmaer 20% (no o6i,eMy), h 6ojiee KOH^eHTpHpoBaHHHX sMyjiBCHfi 
TOY, B KoropBix o&BCMHaH ^paiama 4nx>pyrjiepoAHoa ^asu cocraBJiaer 50%. 

HsBecTHBi nyro cra6HnH3aiiHH aMyjiBcntt HOY. OSnmii npHHnnn craSHJiKBaujai 
KOJUioHjmBK CHcreM — npeflorspameHHe MexaHHSMOB hx paspyineHH;!. BBeflemie b 
SMyjiBCHH na)C/3>JI caxapoB h a^pH^aTeJIBHO s^a^emnix cosMyjiBraxopoB (MHHOp- 
HBK KOMnoHCHTOB 3)JI) npcflcyrBpamaeT ^po^ecc ^oKyjiamra nacTnm sa cner HSMene- 

HHH npOCipaHCTBeHHHX BSaHMOfleHCTBHH MOJlCKyJI IIAB B aflcop6HpoBaHHOM cjioe, a 

xaKSKe H 3a cner yBejiHqeHHH ajieKipocranraecKHx chji orraJiKHBaHHH MCJKfly nacrrma- 

MH. 

CHH5KeHHe ocHOBHoro nponecca paapyraeHHa sMyjiBCHft 114)0, BBisBiBaeMoro mo- 
jieKyjiHpHoft ;m(i)4»y3Heft, ^[ocTHraioT o6bwho BBefleHHCM bo ^xopyrjiepoflHyio ocHOBy 
Bxoporo KOMnoneHra (flonojrairrejiBHoro nep^xopHpoBaHHoro coe^iHHeHHH) isienee pac- 
TBopHMoro B BOfle, HMeiomero 6ojiee BHcoKyio xeMnepaxypy KHneHHa h saMCAJMiomero 
3TOX upauficc. 
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3rOT npHHmm cia6HJiH3amra HcnojiBsoeaH npn paspaSoxKe npenapaxoB <Djik)o- 
30JI-M, nep^opoH H OKCHreHT. B xadjiHue 5 npeAcraBneHH cBOflHbie AaHHBie no co- 
crasy h $H3HKo-xHMHHecKHM CBoiicTBaM HasBaHHBix npenapaxoB. 

Ta6jiHita 5. 

CBOflHMe flaHHHe no cocraBy npenapaxoB Ojnoocoii-AA (^noHHH), Hepi^TopaH (Poc- 
CHfl), OKCHreHT (CIllA) /2/. 





KoHHeHTpamiH (% Bec/o&bCM) 


CocraBH&ie KOMnoHeHXBi 


OmoocoJi 




OKCHreHT 


npenapaTOB 




Ilep^TOpaH 


AF0104 


AF0143 


AF0144 




14 


13 








nOTDA 


6 










IIMEP 




6,5 








nooB 






90 


87 


58 










3 


2 


rbnopoHHK F-68 (apo- 
KcaHOJi-268) 


2,72 


4 








OOC^JIHIIHSE>I 


0,4 




4 


5,4 


3,6 


KaJiHH ojieax 


0,032 










Ey^ep 


COf^ 








P04"^ 


^yxBajieHTHwe KaxHOHH 


+ 


+ 









B nepBHX flByx npenapaxax k UOJX, cocraBJunomcMy Sojitmyio ^acTB MacjWHoii 
^a3H, BBCfleHH flo6aBKH nep^opnpoBaHHHX coe^mHenHH HOTIIA h U^Mm, ^ojiee 
BHCOKOKmnnmix h Menee pacxBopHMHX b B0;5e. B KaneciBe aMyjiBraTopa HcnojiBSOBan 
BOAopacTBopHMBiH nmopoHHK F-68 c floSaBKaMH OJI (Ojnoosoji M) ero anajior 
npoKcaHOJi-268 (nep^xopan). Ho 4)H3HKO-xHMiraecKHM napaMerpaM npenapaTH ne 
OHCHB omiwaKyrcji ;^yr err ;;pyra. Hx othocot k npenapaTaw nepsoro noKonemw, o6- 
nmfi HeflocraxoK KoropHx saKjnoHaerca b HeoGxoflHMOCTH 3q)aHeHHfl b saMopoafennoM 
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coCTOHHHH H3-3a HeflocraTOHHoil cra6Hni.HOCTH. B cnynae npenapaxa OKCHreirr k ero 
4rropyrjiepoflHOfi ocHOBe — HOOB flo6aBJieH OT^B, Koroptm HMeer 6oJiee BBicoKyio 
TCMnepaiypy KHneHHJi h Menee pacTBopHM b bo^c. npeHMymecTBO npenaparra Okch- 
reirr, oraocHraeroca ko »ropoMy noKonenino, onpeflejiaerca B03MO»cH(Krn.io xpaHCHiM 
ero B He saMopoxeHHOM cocroaifflH. KpoMe toto, HOOB, cocraBJWioinHH ^rropyrjie- 
poflHyio ocHOBy npenapaxa, SticTpo BtiBOflirrcji H3 opraHHSMa, npHMepHO c xofi ace 
cKopocTfcK), mx) H nOfl (tin- 4 H 7 flHeii cooTBercrBeHHo). 

npenapax OKCHreirr asjiaerca KOMMepnecKHM HasBaHHCM HH4)y3HOHHi.ix cpcR, 
HecKOJiBKO pasjiHHaiomHXCfl no cocTasy. 

PojiB sMyjibraiopa npn nojiyHeHHH SMyjifcCHH ne cBOflHxcji xcJitKo k cHTOKeHHio 
Mexc^asoBoro noBepxHocraoro Hax^KCHHa b CHcreMe H20/n4>C, Heo6xoflHMOMy 
yMeHBraeHHH flHcnepcHOcra. HsMeneHHe npiipoflH SMyjibraxopa Moacer noBJinaxi. na 
CKopocTB nponecca MOJieKyjiapHoft an^^ysHH. nepcneKXHBHHMH npHsnaHH (JrropHpo- 
BaHHHe nAB-OriAB, coflepjKamne b CBoeii MOJieKyjie rHapo4>o6Hyio (i)xopHpoBaHHyK) 
H rm^po^HJiBHyK) He4>xopHpoBaHHyK) nacxH. Bojibinofi ycnex no cnnxesy OIIAB wia 
n<t>y flocrHTHyx B nocjieflHHe ro^iH ^paraiyscKofi nncojioa xhmhkob [4]. 06masi cxpyK- 
xypa cmrresHpoBaHHtix <&nAB npeflcxaBJuiex KOMSnHamno nojiH4>xopHpoBaHHofi uenn 
H nojiapHoS rojioBKH. B KaneciBe coeflHHHxejisHoro SBena 3xhx ajieMcnxoB 6epexcH yr- 
jieBOflopoflHaH nem.. nojiflpnafl rojioBKa BH6HpaercH H3 npnpo^m&ix BemecxB hjih hx 
npoH3BOOTMX. OIIAB, coflep>Kam(He b Kanecxse nonapnoii tojiobkh cnnpiH hjih npOH3- 
BOflHHe caxapOB, npoasjiaKyr CHHeprasM c ronopOHHKOM F-68. Hcnojii.30BaHHe b Kane- 
CTBC nojiapHOH rojioBKH (i>oc4>ojranHflOB, <^oc<^axoB caxapoB hjih 4)oc(|)axHflHJixojiHHa b 
cocraBe OIIAB yBejnpiHBaer cxaSHJiBHOcxt aMyjitcnfi U0V, coflepacaniHX npHpoflHtie 
OJI B KaneciBe SMyjiBxaxopa. IIpewiojKeH xaraKe HOBwii KJiacc cMeinaHHBix 4)IIAB wia 
cxa6HJiH3aiiHH noy [4]. MojieKyjiti 3xoro icnacca OIIAB npeflcxasjiaiox co6ofi 6jiok hs 
flByx jiHHeHHHX cocraBHHX ^acxeft — yrjieBOAOpoflHoii h nep(|»xopHpoBaHHOH. 06niHe 
^opMyjiH 3XHX coeflHHemrii sairacBiBaioxca cjieflyiomHM o6pa30M: 

CnF2Bi.lCJH[2iiH-l HJIH CnF2n+lCH=CHCroH2nH-l 
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AKiopH HasBiBaioT MOJieKyjiH "ctower, ^ osHanaeT b flocnoBHOM nepeBO^e 
«innoHKa» miH HHa^e coeflHHHrejiBHBifl ajieMenr, cKperaca. 

CiHraCTca, mo MOJieKyjiH OIIAB o6mero jiiraeiiHoro cipoeHHH RH-RF BMnoji- 
HaKxr pojii 3aKpermjnomero sjieMeirra, yrjieBO^iopoflHMtt kok&s, Koroporo Bxo^prr b jih- 
ifflffHyK) iraeHKy, 0Kpy>KaiomyK) hecthixh H^V, a flpyroiS, ^opHpoBaHHbifi, bxoott b 
MacjwHyio $a3y HOY, to cctb MOJieKyjiti rana RH-RF yjiy^marox ajiresHBHHe CBoftcr- 
Ba noBepxHOCTHoro cjioa IIAB. 

Jifi HaCToamero ^eiweHH UOJl, h UOOB jibjmk)tch HaH6ojiee npneMJieMBiMH co- 
eflHHeHiMMH npH cosflaHHH sMyjiBCHii MeflHKO-6HOJiorBraecKoro Baanan&mvi b cKuiy xo- 
) ro, OHH HaHSojiee 6Hcrpo bmboahtch h3 opraHHSMa no cpaBHeHmo c flpyrHMH nep- 
^riopapoBaHHEiMH coeOTDaemwMH. 

HsBecraw naxeirm [5, 6], b KoropEix xtp&jmonK&aa cocraBH KpoBeaaMemrrejM, 
^opyrnepoflHoii ocHOBoa Kcyroporo xansaoncsL cmcch flByx n<&C (nOA^nOMLin hjih 

na>A/noTBA hjih n4>0B/noMijn); cmcch Tpex n«)C (nooB/noA/noivmn hjih 

nOOB/nOJVnOTBA) h aaaKe cmcch nenupex HOC (nOOB/no;VnOMUn/n€>TBA), 
BSHTBix B paanHHHHX cocyraoraeHHSDc ^tHcneprapyioT yicasaHHBie cmcch c noMomtio bo- 
flopacTBopHMoro 3MyjiBraTopa irpoKcaHona n-268. HcnonBSOBaHHC sToro sMyjiBraTOpa 
He nosBOJiacrr xpaHHiB SMyjiBCHH HaasaHHBix cocraBOB npn nojio:«HTejiBHoii TCMnepa- 
Type. KpoMC Toro nocjie pasMOpamiBanHH sMyjiBCHH flaHHoro xHna hmciot orpaHH^cH- 
HBia cpOK xpaHCHHa npH +4 (hc 6ojiee 1 Mccaua). 3to hx rjiaBHHfi He^tocraTOK. 

SanareHTOBaHBi sMyjiBCHH c HcnoJiBSOBaHHCM ^TopaqpoBaHMBix IIAB (OIIAB). 
MHKpo 3MyjiBCHH n<&C, coflepjKamHe OIIAB [7], ao nacToamero BpeMCHH hc naiiuiH 
npaKra^ecKoro npHMCHeHHa b KanecTBe HH^ysHOHHofi cpeflBi, cKopee Bcero, b CHJiy 
HeflOCTETOHHoa cra6HJiBHOcra b ycjioBHHx in vivo. HsBecren apyrofi cocraB sMyjiBCHfi 
nOC, nojiyieHHBix c HcnojiBaoBaHHCM cMcmaHHoro OIIAB, coflcpacamero b MOJieicyjie 

4>TOpO^HJIBHyiO H JIHnO(|)HJIBHyiO laCTH [8]. 3tH SMyJIBCHH XOTJI H COXpaHHIOT CpCflHHft 

flHaMcrp qacnm npn nojioacHTCJiBHBix xeMnepaxypax xpaHcmia, ho tojibko b TcqcHHe 3 

MeCfllfCB. 
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HsBccreH narcirr [9], b KoropoM hctohhhkom a>JI flJM noJiyneHHa 3MyjH»CHfi 
nOC cJiyHorr SKHpoaaa aMyjibcna Liposyn 10%. B Kaiecxee 4>TopyrjiepoflHOH ochobbi 
3MyjiBCHfi sanaxeOTOBaHH xpa rpymra HOC. B nepsyio ipyraiy exoflar nepcirropmiKjio- 
ajncaHM hjih nep^xopajiKHJimiKJioajiKaHH (b tom tocjib no;^, nOMenuifleKariHH, 
nOnepraflpo^eHampeH h jjp.)- Bxopaa rpynna BKjnoqaer b ceSa nep^rropanKiui nacH- 
meHHwe rerepoiiHKJiHraecKHe coeflHHeHiw. Tperbio rpyniiy cocraBJisnor nep^rropHpo- 
BaHHwe TpeniTOHe aMHHH — nOTTIA, nOTBA h ffp. BioiioHeH b hhcjio HcnojiKjye- 
MHX nOC H n4)OB- OaHaKo c noMombio HasBaHHoii sMyjiBCHH Liposyn 10% He y^a- 
jiocb nojiywB cradnjiBHyio sMyjiBcmo MaKCHMajiBHWH cpoK ee xpaHCHHA co- 

) crasHJi 25 ;qHeg. 

B nareirre [10] HcnojosoBaHH OJI HirqHoro ^ejrnca nojiyneHiw aMyntcHH 
nOC. CoflepmaHHe ^ropyrjiepoflHofi ^eau b arax cpeflax BaptHpyerca b nrapoKHX 
npeaejiax cxr 10 flo 50 o6. %, a coflepacaHHe 4>JI — or 0,5 jip 7 Bee. %. B KanecTBe Mac- 
jMHofi $a3H B naxeHTe HcnojitsyercH KaKOH-JiH6o oahh HOC, BMSpaHmiii h3 nmpOKoro 
Knacca coeOTHeHHfi. B ^craocra rpyiraa nep$ToprnApo4>eHaHTpeHOB c hhcjiom aTOMOB 
4m)pa OT 1 flo 24, a TaKxe HOfl; nep^TOpHpoBaHHBie aMHHH; nOOB; nep^nropMexHJia- 
flaManraH h nep4)TopneprHflpo$eHaHTpeH. 

OcHOBHoe BHHMaHHe B flsyx BbimeHasBaHHBix nareHrax y;iejuieTCfl MeroaaM co- 
xpaaewa pasjiHTOHX opranoB h cHcreM c HcnojiBsoBaHHeM nojiyneHKBix sMyjibCHfi 
IIOC. Ilepefl HananoM ^HSHOJionraecKHX sKcnepHMeKroB HapaSoraHHwe sMyjibCHH 
CMemHBaiOT c KpHcrajioHflHHMH pacTBopaMH h/hjih c oHKffraraecKHMH arenraMH (am.- 

6yMHH, ™pOKCHOTHJIiq3aXMail). npeflJIOJKeHHBie SMyjIbCHH XOTH H OTHOCOTCa K 3Myjib- 

CHSM BTOporo noKOJieHHa, ho HMeiox cymecxBeHHHfi HeflocraxoK. B o6ohx naxeHrax 
orcyxcxByrox pesyjibxaxu naSjirofleHHii sa cTa6HJiBHOCTbK) npewio^ceHHtix 3MyjiBCHfi, 
T.e. coxpaHeHHH pasMepa nacTHa npH joyiHrenBHBix cpoKax xpaneHHa (6ojiee Mecima). 
IlaxeHXBi [9, 10[ mbi paocMaxpHsaeM b Kanecxse aHajioroB. 

Eojiee 6jiH3Kofi no cynmocra k saaBJiaeMOH sMyjiBCHH IIOC aBJiaexca SMyjiBCHH, 
iipewioaceHHaa b [11]. 3xa 3»«yjiBCHa, Bsjrraii naMH sa nporoTHn, oTHOCirrca k qncjiy 
3MyjiBCHft Bxoporo noKOJieHHa h coflepMorr 6wcxpo BtiBOflJimeeca nep^opHpoBaHHoe 
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coeflHHeHHe b KOjnweciBe or 40 flo 50 o6.% h nep4«x)pHpoBaHHyK) floSaBicy 6oJiee bm- 
coKOKHnamero coewnieHHa b KOjmHecrBe or 5 flo 10 o6. %. B KaHecrse 6Hcnpo bbibo- 
flamerocfl HOC Hcnojnayior HOA hjih nOOB (ocHOBHoii KOMnoHeirr), a b KanecTBe 
AoSaBKH — nOMUn. 3MyjiBraK)poM cJiyiKaT OJI aiwHoro 3KejrrKa hjih coh. 

nOMUn aajiaerca cra6HJiH3aTopoM 3MyjibCHH, CHHSKaiomHM cKopocn, npouecca 
MOJieKyjiapHofi mi^fim^ (^epeKOHfleHca^HH) ocHOBHoro KOMnoHeirra nOA hjih 
nOOB H HcnojiBsyerca npH nojiyneRHH sMyjiBcnfi w^yvoTO cocraBa, b HacraocxH npe- 
napa-ra nep^Topan. TjiaBKBiM HeflocraxKOM saaBjieHHoii b [11] sMyjitcHH HOC HBJiaer- 
ca araocHTejiBHO 6oni.moH[ cpeAHHH sHaMerp nacnm — 6ojifcine 0,2 mkm. 

SajtaneM nacroamero H3o6pCTeHHJi aBJiaercfl ysejinqeHHe craGHJitHOCTH 3Myjib- 
CHH H yjiyHmeHHfl ee Ka^ecraa, t. e. coxpaneHHa 6HocoBMecTHMO(yra c eHOJionraecKoa 
cpefloii (KpoBBK), roiasMoii lura cHBoparKoii) npn xpanenHH b HeaaMopoKeHHOM co- 
CToaHHH He MCHee 6-12 MCcmteB. 

;^jia OToro npewioaccHa SMyjiBcna HOC MeflH^HHCKo^o HasHaneHHa, coflep^amaa 
6HCipo BHBOWimeeca coeflHHenHe n<DA imh HOOB. nep4>TopopraHHqecKyio (nep^o- 
pHpoBaHHyio) ;[to6aBKy h ^oc^ojnnraa, xapaicrepHsyiomaacH tcm, ™ b Kanecrae 6hct- 
po BWBOflameroc5i KOMnoneHra HcnojiBsyerca KOMnosHipM h3 cmcch h nOOB, 

nep^pHpoBaimaH flo6aBKa npeACTaBJwer co6oh cmccl nep(^TopHpoBaHHBix xperHH- 

HBEC aMHHOB, a ^OC^OJIHTOWH HCHOJIbSyiOTCH B BHflC flHCnepCHH B BBOflHO-COJieBOH 

cpe^e. 

3MyjiBCHfl xapaKTepHsyercH xeM, hto cyMMapnaa KOHueHrpaima IIOC b aMynt- 
CHH HaxoflHTca B npeflejiax or 2 ao 40 o5. % ; 

3MyjiBCHH xapaicrepHsyerca xeM, hto KOMnosHima 6HCTpo BHBOAamHXca 
coflepjKHT na)A H nOOB b cooraomenHH ot 10:1 flo 1:10, ne^rropopraHiwecKaH flo- 
6aBKa cocraBJiaer or 1% m 50 % ot o6mero coAepsKaHHJi HOC b SMyjiBCHH h coflep- 
«ht: cmccb nep^opTpHnpoHHJiaMHHa h ero KonpoAyKTos: imc- h ipanc- HSOMepti 
nep^Top-l-iipoiiHJi-3,4-flHMerHJinHppojiHaoHa h nep4>Top-l-nponHn-4-MeTHnnHnepH- 
flHH, H flonojiHHTejiBHO nep^p-N-MeTHJiuHKnoreKCHjniHnepHflHH h ero KonpoflyKXH. 
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3MyjiBCHa xapaKrepHsyCTCH tcm, hto coflepjKHrr flHcnepcmo OJI auHHoro acejrnca 
HJIH ffHcnepcmo OJI coh hah hx cMecs b BO^HO-cojieBott cpe^e e KOHueffipaimH or 0.2 
flo 5 Bec.%. 

3Myji&CHa, xapaicrepHsyCTCH tcm, to) «HCnepcHa a>JI b soflHo-cojieBofi cpe;ie co- 
aepjKirr ajftioBairr b KoraHeciBe err 1 flo 15 % or cyMMapnoro cojoiepxcaHHfl a>JI; a^rtio- 
BairroM HBJweTCH pacnrrejiBHoe mecjio: coesoe, noflcojiHCHHoe hjih KacropoBoe, hjih hx 

CMeCB B 34»$eKraBHOM COOTHOmeHHH B BHAe flBOfiHOH HJIH TpofiHOH CMeCH. 

3MyjiBCHa xapaKiepHsyerca tcm, to) b cocxaB BOflHO-cojicBofi cpeflu Bxoflsrr na- 

ipHeBtie H KaJIHCBBie COJIH XJIOpH^OB H 4>OC^aTOB H MOHOCaXapH« MaHHHTOJI B BOfle WW 

HHBeKimH H KOHueKipaiBM KOMnoHeHTOB BOflHO-cojieBoft cpe^(M HMcer OCMOTHqeCKOe 
flaBjiemie b flHanasone or 100 jyp 350 MocMOJieK Ha jiHip. 

3MyjiBCHJi x^aicrepHsyercH tcm, ™ cpeflHHfi ^EHaMerp qacnm He npeBtimaer 
0,2 MKM H HaxoflHTCH B npeflcnax 0,06-0,2 mkm, 

Cnoco5 nojiy^eHHa saaBJieHHofi SMyjitcHH MC MeroflOM roMoreHHsaimn, xa- 
paKrepHsyiomHficH tcm, To) Ilpo^ecc npoBOfljrr b necKOJiBKO aranoB, BKjnonaiomHX no- 
jiyqcHHe OTcnepCHH OJI b BOjmo-cojieBofi cpe^e, roMoreHHsnpoBaHHe HOC b ancnep- 
CHH OJI, xeimoByio cxepHJiHsamno roroBoii SMyjitCHH h nocjieayiomee xpaneHHe b ne- 
3aMopo^eHHOM BHfle npH +4 °C He Menee 6 MecaneB. 

Cnoco6 HOJiyneHHa aaiiBJieHHOH sMyjitcHH HOC xapaicrepHsyeTca TeM, hto ahc- 
nepcmo OJI b BOflHO-cojiesoK cpe;ie nojiynaiOT roMoreHHsaimefi nofl bhcokhm flasjie- 
HHCM He Menee 100 axM c nocjieayiomea xenjiOBoii crepHnHsamieii. 

Cnoco6 noJiyHeHHJi saaBJieHHOH sMyjibCHH HOC xapaicrepHsyeTCJi xeM, hto roMO- 
reHHSHpyiOT HOC b flHcnepCHH 3>JI nofl AasjieHHCM or 300 flo 650 am. 

CnocoS nojiynenHH saaBJieHHoii SMyjiBCHH n<DC xapaKrepHsyercfl TeM, ahc- 
nepcmo OJI h aMyjiBcmo HOC cxepHJiHsyror npH xeMnepaType 100 

KaK yKasaHO Bwme, 3a;iaqett HsoSpercHHa flBJwerca yBejiH^eHHe cTaGHJiBHOcra 
3MyjiBCHH H yjiynmeHHa ee KanecxBa, x.e. coxpaHemifl 6HocoBMecTHMOCTH c 6HOJioraHe- 
CKOH cpeflOH (iq)OBBK), miasMott hjih chbopotkoh) npn xpaneKHH b HesawopoDKeHHOM 
cocroHHHH He Menee 6-12 MecaneB. TepMHH «6HocoBMecTHMOCTb» BKJiro^aer b ce6H 
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paararaHHe sHaqeniM h Hyysm^csi b yroTOeHHH npHMemrrejibHO k sMyjifccnaM TOC. B 
mrrapyeMHX Bume naxeirrax [8-11] nofl TepMHHOM 6HOcoBMecTHMO<yn. HcnojibsyioTca 
cjieTOTOnme npeflcraBJieHiw — oraocirrejibHO 6oji&ma« CKopocTb BHsefleHiw h3 opra- 
HOB BMSpaHHBDc HOC; cnocoGHOCTb coxpaHjrrb TKaHH h opraHti, nepes cocyflu koto- 
pHx nep$y3Hpyercji sMyjitcHH HOC; cpasHHrenBHO HHSKaa tokchhhoctb ajw mchbot- 
HBix (Ha ypoBHe He MCHee flsyx o6i.eMOB unpKyjiHpyiomeH KpoBH). 3th npeflcraBJieHiw 
He HCKJiTOHaKyr ^yr flpyra, ho hc oipa^aer caMoro nepBoro arana — BsaHMOfleHCTBiM 
OTcnepcHHX HacIH^ MC c roiasMoii h kpobbio npH nonajtaraiH 3A4yjii,cHH HOC b co- 
cyflHCToe pycjio. Mh paccMaxpHBaeM HBJieHHe 6HocoBMecTHMOCTH, Haranaa co creneHH 
BBipa^eHHocra BsaHMOfleHcrBHH (pearapoBaHHH) sMyjiBCHH HOC c SnoJiorHHecKofl 

CpeflOH (KpOBBK), lUiaSMOii HJIH CHBOpOTKOH). PeSyjIBXaX 3TOrO BSaHMOfleftCTBHH MO^O 

OHeHHBaiB He tojibko in vivo, ho npeacfle Bcero b onHrax in vitro no crenemi cTa6HJiB- 
Hocra 3MyjiBCHH npH BjmaHHH Ha nee p5wa ^aKTOpoB, MOflenHpyiomHx noBpeMwenHe 
aflcop6miOHHoro cjioh npH xpanemiH h nonaflamiH sMyjiBCHH b KpoBOXOK. 

KaqecTBO h (yra6HJiBHOCTB SMyjiBcmi MC npHHaro xapaKrepHSOBaTB, Hcxofla h3 
pasMCpa H&crm: cpe^pmii flnaMeip Hacran b sMyjiBCHflX XIOY ne flOJDKeH npeBHinaTB 
0,2-0,3 MKM. TaKoii noflxofl HeflocraxoHeH fljia flHcnepcraix npenapaxoB MeflHKO- 
SHOJiorHqecKoro HasHaHenHfl, bbo^ihmbix BHyrpHBeHHO. 3to CBHsano c xeM, hxo nacxH- 
mj noy, KaK qjOKepoOTBifi MaxepHan, npH nonaflaHHH b cocyflHCxoe pycjio BsaHMOflcfi- 
ciByKyr c 6ejiKaMH h MOJieKyjiaMH jvpyrwi coeflHHeHHfi, naxofljinmxcfl b nnasMe, a xaK- 
>Ke c KnencaMH KpoBH. 06mHa xapaKxep BsaHMOfleficxBHfl saBHCHX ox cboScxb noBepx- 
HocxH Hacnm. OyHKUHOHanBHafl aKTHBHOcxB (rasoxpancnopxHaa ^yHKUHa) 3MyjiBCHfl 
noy xairace bo mhofom saBHcax or coBMecxHMOcxH noBepxHocxH sMyjiBrapoBaHHsix 

HaCTHH C KpOBBK) H lUiaSMOfi, HOCKOJIBKy B CJiyHae, HanpHMep, aKTHBamOI CHCXeMBI 

KOMnneMeirra na qy3KepoJ[^HOH noBepxHocxH npOHCxo^mx sanycK KacKa^a peaKimH, bbi- 
SBiBaiomHx cnasM cocyAOB h HapymcHHe perHOHapHoro iqjoBOXOKa. Cjieayex oxmcxhxb 
xaicace, hto cra6HnBHOcrB SMyjiBCHH b ycjioBHHx in vitro bo mhofom onpe^iejwexca cboh- 
CTBaMH aflcop6uHOHHoro cjiOH IIAB BOKpyr nacxim (nporaocxB, xonorpa^na noBepx- 
Hocra H jsp.). B CBere cicaaaHHoro Bonpoc o CTa6HJiBHOcra SMyjiBcnii U^V ne mokcx 
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6Lrn, pemeH tojibko c noMomBio o6hhhhx KOJUioHflHo-XHMiraecKHX mctoaob HsyHeHHfl 
pasMepa nacmm 6e3 oHemoi ocoSeHHocreii crpyKrypBi. BecbMa aiciyajiEHHM samerrcsi 
paspaScxTKa ana arofi nam flocraro^o npocTBix MeroflOB h noflxoflOB, no3BOJiaiomHx 
nojiynaTi, HH^opMamuo o pasMepe nacrrmx h qejiocTraocTH hx crpyKrypti. IlpH 3Tom hc- 
oSxoAHMO Taicace yroHHHTB caMO noHflrae crpyiciypBi npHMeHHTCJiBHO k SMyjibCHHM 

noy. 

Ilpoipecc B HsyneHHH craSanBHOCTH aMyjiBCHfi XIOV in vitro h in vivo CBHsan c 
pacnrapeHHCM h yrny6jieHHeM caMoro noHsrnM crpyKiypBi 3MyjiBCHfi HOY h paspaSor- 
Koii MexoflOB ee Hsyneifflji. IIoHHTHe craeiuiBHOCTH KaKoro-jinGo npenapaxa hjih seme- 
craa onpeflOBiercji ycrotoBOCTBio ero cBoiicTB. JlapaMerpH, HcnojnayeM&ie jsjm xa- 
paKiepHCTHKH CBoacTB 3MyjiBciiii noy. He flBJiaMTCH HCTepraiBaiomHMH xapaKTepH- 
CTHKaMH HX cra6HnBHOCTH, B Hanmx omirax mh pacnrapHUH iqjeflCTaBJieHHH o Kpwre- 
pHflX CTa6HJiBHOCTH sMyjiBCHii nOC c yqeroM oco6eHHOcTeH hx crpyiciypfci. 

CTa6HnBHOCTB sMyjiBCHii HOY npHHaro o^eHHBaTB na ocHOsaRHH HSMeHemw 
pasMcpa Hacnm npn jqpaHeHHH. TaKoft tocto KOJUiOHflHo-XHMHqecKHfi noaxofl neflocra- 
TOHCH. JtJia 3MyjiBCHfi Iioy, HBHsnoimixca ocHOBoii npenapaxoB, npeflHasHa^eHHBix mn 
BHyipHBeHHoro BBeflCHHat, 6ojiBinoe sHaneHHe npHoSperaer HH^opMaima 06 hx cra- 
6HJiBHOcm He tojibko b onBrrax in vitro, ho h bosmomchoctb iipe;tcKa3BiBaTB hx cra- 
ennBHOCTB iq)H impKyjiflmra b cocyflHcroM pycjie. IIojiyqeHHe xaKHX CBeaeHHfi Moxcer 
Sbitb flocrarnyTO, ecjra 6ojiee hctko oSosHaHHTB npeflcraBJieHHe o cxpyicrype sMyjiBcnii 
noy. MacTHHBi SMyjiBCHii noy hmciot cxpyKxypy flByxcnoJteoro mapa, b ueHipe ko- 
Toporo Haxo«HTCfl noy (a^po HacxHHBi), a na noBepxHocxH cjioh sMyjiBraxopa (060- 
jioHKa) [12]. TojramHa o6ojiohkh 3MyjiBraTOpa Majia h cocraBJMex ne 6ojiee 5-10% or 
flHaMeipa nacnm. Tcm ne Menee noBCfleHHe 3MyjiBCHa IlOy b cocyancTOM pycjie 

(BSaHMOfleHCTBHe C SeJIKEMH HJiaSMbl H KJieTKaMH KpOBH, CKOpOCTB BBIBeflCHHa H ffp.% & 

xaKSKe cra6HnBHOcrB npH wiHrejiBHOM xpaneKHH bo mhofom ey^yr aasHcerfc ox npo^i- 
Hocra H cocroHHHH noBepxHOCTHO-aKTHBHoro BemtecxBa BOiq)yr ^acxHHBi. HosxoMy ne- 
oSxoflHMO oflHOBpeMeHHO nojiynaxB HH^opMamno o pasMepe nacTHH h cxpyKiypHBix 
HSMeHeHHfl, HMCionmx Mecxo B HccjieflycMUK cpeAax npn xex hjih hhbix Bos^ieScxBHflX. 
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jSflu TeopeiHHecKoro oiracaHHa h anaJiHsa HSMeHCHna cnpyKiypH 3MyjiBCHii 
nOC, KaK ocHOBH HH*y3HOHHWx cpcji, npewio>KeHO BBwejims oieayiomHe npejicraB- 
jieima [13]: 

1) "OSmyio cipyicrypy" SMynfcCHa HOY h ee HSMeneHHa. 3tot acneicr xapaKxe- 
pusyercH cpeflHHM maucrpou h pacnpefleneHHeM nacxHa no pasMepaw; 

2) "MHKpocrpyKiypy", Koropaa onpeAejwerca cocroaHHCM sMyjiBraropa b o6o- 
jioHKe, creneHBK) ero BsaHMOfleitcrsHH c HOY, BsaHMmoM pacnojioMceimeM MOJieKyji 
IIAB, Hx ynopjwoqeHHOcTbK), imarHOCTEK) ynaKOBKH, creneHtio oKHCJieHHOcra, (^aso- 

BHM COCTOHHHeM CipyKiypHpOBaHHUX MOJieKyJI. 

flo Hacioamero spcMeHH ace nccneflOBaxejiH orpaHOTHBajracB ananrooM «o6meii 
cipyicrypH», to) ypa&ne HeflocraxoHHo, xaK KaK crra6njiBHocTb aMyntcHft, SHOcoBMec- 
THMOCTB H. B Hacraocm, noBepxHOciHHe CBoficTBa ^cnm h hx aflcopSimoHHaa cno- 
co6hoctb onpe«ejwK)TCJi<<MHKi)ocTpyKiypoJi>>. 

npeflcraBJieHHwe b HacroHmeM HSoSpereHHH 9MyjiBCHH HOC cpaBHHBajracB c 
npOToranoM h HccjieaoBajiHCB, BO-nepsBix, no napaMerpaM, xapaKxepHsyioimiM hsmc- 
HCHHe «o6niefi cipyKrypH» b pasHue cpoKH xpaneHHa noJiynenHBix sMyjiBCHii. 

Bo-BTopBix, MOflennpoBajiH BOSfleiicTBHe noBpe>KflaK>nmx SMyjiBCHio ^aKropoB b 
yoioBHHX, no3BOJunomnx oueHHsaTB cocTOJiraie «MHKpocTpyKrypBi» SMyjiBCHH TOY. B 
^acraocra ncnoJiBSOBajra «cTpecc.B03fleHCTBHe» b Biwe pasBCfleHHH 3MyjiBCHH Bc^ofi h 
' onpeaensum H3MeHeHHe napaMerpoB no cpaBHeHmo c HamBHOH sMyjiBCHefi. PasBejieHHe 
3MyjiBCHtt nOY BOAoft napymaer cjiojKHBnieeoi pasHOBecne Meac^y aflcopSimoHHBiM 
cjioeM IIAB (060JIOHKOH) H MoneKyjiaMH IIAB b flHcnepcnoHHoii cpe^e. HoaxoMy oho 
HMcer onpeaeneHHyK) npeflCKaaaxejiBHyio cHJiy b araomeHHH coxpaHeHHH craGHJiBHO- 
cra MeraCTa6HnBHofi chctcmbi (sMyjiBCHH HOC) Hjra ee paspyraemM. 

KpoMe Toro, Ha6jnoflajiH HSMeHCHHe MHKpocrpyKrypH h coBMecraMOCTB 3MyjiB- 
croi nOC npH KOinaKre c cBiBopcyrKOH KpoBH KaK MOAenBHoft CHcreMott (HsyqeHHe 6ho- 
coBMecTHMOcm 3MynBCHfi nOC B OHBrrax in vitro). BsaHMOfleficxBHe flsyx rexeporen- 
HHX AHcnepcHEix CHCTCM — cwBopoTKH KpoBH H 3MynBCHH HOY — xapaKTcpmyex H3- 
MeneHHe noBepxHOCXHBK cbohcxb nacxHU npH nonaAaHHH b KpoBOXOK h HSMeneHHe 
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MHKpocrpyicrypH 3MyjiBCHii nOY npH xpaneHHH. HaSjnofleHiM sa jumaMmcoH «o5meH 
CTpyKiypti» H «MHKpocTpyKTypfci» npoBOflKJiH B oflHH H xe cpoKH B TeneHHe 12 Me- 
cxufiB xpaHeHHft 3MyjiBCHH noy. 

JJflH BBMBJieHHH pa3JiiMHii B HasBaHHBix napaMCTpax coctokhhh npH XpaHCHHH 
3MyjiBCHtt nOC Tpe6oBajiHCb Meroflw h noflxoflti, KoxopHe He bhockjih 6bi flononHH- 

TCJIBHBIX B03MymeHHH B HCCJICflyeMyiO CHCTCMy npH npOBCAeHMH COOTBeXCTByiOIipiX 

H3MepeHHH. B KaqecTBe xaKOBBix 6buih BBi6paHBi, anpo6HpoBaHBi h pa3pa6oTaHBi oinn- 
HecKHe MeroflBi KompojuE. 

JSfl^ oixemcH o6mefl CTpyicrypBi naMH 6biji BH6paH Merofl cneKipoTyp6HflHMeTpHH 
) HJiH Mexoja: cneicrpa MyraocxH (CM) [14]. Ero 3Ke HcnojiBsoBajiH oueHKH pacnpe;ie- 
neHHA HacTHit no pasMepaM b Hccjie^yeMBix sMyjiBcmix nocjie hx ii;eHTpH4)yrHpoBaHHH h 

^paKimOHHpOBaHHH, HSMeHeHHC MHKpOCrpyKTypH 3MyjIBCHfi HJIH nOBepXHOCTHBIX 

CBoiicrB Haanm, BtisBanHoe HSMeneHHeM BsaHMocBHseft MOJieig^Ji HAB b aflcop6imoH- 
HOM cjioe BOKpyr nOC, oueHHsajra c noMomBio KOCBeHHoro Meroj^a Haxo>KfleHH£ hh- 
flCKca BsaHMOfleficTBHa (Kx) HccjieflyeMOH 3MyjiBCHH c CBreopoxKOH KpoBH no oTHome- 
HHK) K $H3HOJiorHHecKOMy pacTBopy: oTHOCHxejiBHaa MyxHOCTB Kx =Ti/t2j rfle xi h T2 — 

MyiHOCTH CMecett «CHB0p0TKa/3MyjIBCHfl» H <<CHBOpOTKa^4>H3HOHOrHqeCKHfi paCTBOp» 

npH cooTBeTCTB3aonpix HSMeneHHiix cooTHomennH KOMnoHeirroB CMecett [15]. ^onoji- 

HHXeJIBHO JJflH nOOTBep^eHHK HeH3MeHHOCTH npnpOflBI 3MyJIBrHp0BaHHBIX HaCTHIl 

noy (oTcyrcTBHa cBo6oflHBix OJI) npoBOflHJin conocrasjieHHe 3KcnepHMeHTaiiBHBix h 
pacHCTHBix 3Ha^eHHH x: XpacH.=Z Ni • Xi Ni=l), rae Xi h Ni MyxHocxB h aojih BBiflejien- 

HOH ^paKIJHH; X3Kcn. MyraOCTB TOH TKC npo6BI 3MyjIBCHH AO ^paKItHOHHpOBaHHH. 

L HroKe iq^HBcaeHBi KoraqpernBie cocxasBi npefljioxcenHoii 3Myjn.cHH HOC b cooxBer- 
cxBHH c Hacxo^mHM H3o6pexeHHeM. 

CocraB 1.3MyjiBCH)i coaepMCHX 40 06.% ^xopyrjiepo^HOH <^a3Bi (Cv) b bh^c IM&fl; h 
nOOB, B3HXBIX B cooxHomeHHH 1:1, c nep^opB5)OBaHHOH ^(o6aBKOH b BHae cmcch 



nepi^oprpHnponHJiaMHHa h ero Konpoj^yicroB: ixho- h xpanc- HsoMepoB nep^op-1- 
nponHJi-3,4-j[HMeTHJinHppojiH« h nep4>Top-l-nponHJi-4-MeTHjraHnepHaira b KOJiHHe- 
CTBe 50% OT cyMMapHoro coflep^KaHHH ochobhhx HOC, cxaSiuiiiSHpoBaHHBix b 3Myjib- 

FHpOBaHHOM COCTOKHHH 5% JOPHCnepCHeH OJI, COflep3KameH ^OJI H ajTBIOBaHT B BHfle 

KacTopoBoro MacJia, bshtofo b KOHiteHxpaaHH 15 % ox cyMMapHoro coAep^araiH ^OJI, 
B BOflHO-cojiCBOH q)efle cjie^yioinero cocxaBa: 2 mM (115 mf b Jimpe) xjiopHfla naipHK, 
2 mM KajiHS ^c4)opHOKHCJioro oflHosaMemcHHoro (310 Mr 6e3BOflHOH cojih b Jiinpe), 
7,5 mM HaxpHH <]^oc$opHOKHCJioro flByaaMemeHHoro (460 Mr 6e3BOflHofi cojm b Jimpe), 
318 mM MaHHHxa (58 r MaHHirrojia b jirape) b BOfle ajw HETBeiomHH. OcMonraecKoe flas- 
jieHHe 3MyjiBCHH cocxaBJiHex 310 MOcMOJiefi Ha JiHxp, CpeflHHH pasMep Haoraou 3MyjiB- 

CHH 0,195 MKM. 

CocraB 2. 3MyjibCH« no npHMepy (cocxasy) 1, oxjiiraaiomaKCii xeM, hxo 3MyjiB- 
CBta coflepaoax 20 o5-% ^opyrjiepoflHofl ^asti (Cv) b BHfle IIO^ h IIOOB, bshxbix b 
cooxHomeHHH 10:1, c nep^xopHpoBaHHofi Ao6aBKOH cmcch nep^xopxpHnpormnaMHHa 
H ero KonpoflyKXOB: imc- h Tpanc- HsoMepOB nep4m)p-l-nponHJi-3,4-fflHMexHJiiiHp- 
pojmaoHa H nep<^xop-l-npoimn[-4-Mexitn[nHnepHflHH, aonojraHxejiBHO coflep^ameH 
nep4)xop-N-MexHJiiBiKJiorecKHnHnepHj3;HH b cyMMapHOM KOJiHHecxse 25% ox coAep^a- 

HM OCHOBHHX HOC, CXa6HJIH3HpOBaHHLIX B 3MyjIBrHpOBaHHOM COCXOHHHH 2,5 % flHC- 

nepcHeii OJI, coflepKamett COJI h aA'&K)BaHx b is&rz coeBoro Macjia, Bsaxoro b koh- 
zieHTpamm 10 % ox cyMMapHoro coflep^aHHH -SOJI, b BOflHO-cojieBoii cpe/?e cjieayio- 
n^ero cocxaBa: 2 mM HaxpHa ^oc4)opHOKHCJioro oflHosaMemcHHoro (276 Mr SeaBOflHOii 
COJIH B JiHxpe), 7,5 mM HaxpHa 4>oc^opHOKHCjioro flBysaMemeHHoro (460 Mr SesBOOToii 
COJIH B JiHTpe), 278 mM MaHHHxa (50 r MaHHHxojia b jiHxpe) b Bo^[e ajih HH-BeicrtHfi. Oc- 
MoxiraecKoe flaBJicHHC 3Myjii>cHH cocxaBJiaer 270 mOcmojich Ha jiHxp. Cpe^oiHH pasMep 

HaCXHH; 3MyjIBCHH 0,1 MKM. 

CocxaB 3. 3MyjiBCHfl no npHMepy 1, oxjimiaiomaacH xcm, hxo 3MyjiBCHH co^ep- 
3icirr 15 o5.% $xopyrjiepoflHofi (j^asBi (Cv) b bhac IIO^ h IIOOB, bsotbix b cooxHome- 
HHH 1:10, c nep^opHpoBaHHoK aoGaBKoS CMecH nep(^xopxpHnponHJiaMHHa h ero ko- 
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npoflyKTOB: mic- h Tpanc- HSOMepOB nep$Top-l-iipoiiBui-3,4-flHMeTHJiifflppojiHflOHa h 
nep4n:op-l-nponHJi-4-MerHniiHnepimHH, flonoJiHirrejiBHO coflep»came» nep(trrop-N- 
MerHJmHKJioreKCiLTOHnepiwHH b cyMMapnoM KOJiHraecTBe 5% or coaepJKEHiw ochobhbix 
nOC, cTa6iuiH3HpoBaHHHx B sMyjitrHpoBaHHOM cocToaHHH 2 % ;mcnepcHefi OJI, co- 
flepJKameii cmcce ^OJI h COJI, a xaioKe a^tiOBaHT b bhwc noacojiHeHHoro Macjia, b3h- 
Toro B KOH^eI^pa^HH 5 % ot cyMMapnoro coflepsKaHHH OJI, b BOflHO-cojieaoH cpe^e 
cjieayiomero cocraBa: 1 mM HaxpiiH 4)oc4>opHOKHCJioro oflHCoaMemeHHoro (138 Mr 6e3- 
BOflHofi cojiH B Jimpe), 3,7 mM naipHH 4>oc^opHOKHCJioro ;iBy3aMemeHHoro (230 mt 
SesBOflHOH COJIH B HHTpe), 100 mM MaHHura (18 r Maranrrojia b Jiwrpe) b BOfle juisi mn,- 
eiomH. OcMOTiraecKoe flasjieHHe sMyjiBCHH cocTaBJwer 105 MOcMOJieii na jimp. Cpea- 
HHH pasMep HacTHn 3Myjn.cHH 0,08 mkm. 

Cocras 4. 3Myjii.cHS[ no npHMepy 1, oTjnraaiomajicji tcm, ^to SMyjiBciw coflep- 
3Kirr 10 o6.% ^pyrjiepoflHoK $a3H (Cy) b bhwc mp, h HOOB, bshthx b cooTHome- 
HHH 2:1, c nep^TopHpoBaHHoft flo6aBKoii cmcch nep4)TopTpHnponHnaMHHa h ero ko- 
npo;iyicroB: imc- h xpanc- HSOMepos nep<i>TOp-l-nponHJi-3,4-flHMeraniiHppojiHaoHa k 
nep^p-l-iiponHJi-4-MeTHjnranepiiaHH, flonojiHwrejiBHO coflepacameii nep(|)Top-N- 
MeranmiKJioreKCHJiiranepHflHH b cyMMapnoM KOJinqecTBe 0,2% ox coaepMcaHHH ochob- 
Hiix nOC, craGiijrasHpoBaHHHX b 3MyjiBnq)OBaHHOM coctohhhh 2 % flHcnepcHeil OJI, 
co^iepacameii ^OJI, a laKSKe a^ctiOBaHT b bhab cmcch noj^cojracHHoro h KacropoBoro 
, Macjia, BSHToro b KOHueinpaimH 2 % or cyMMapnoro coflep3KaHHH ilM, b boaho- 
cojiCBoft cpeflc cne^yiomero cocxaBa: 1 mM HaxpHH 4>oc(|)opHOKHCJioro oflHOsaMcmcH- 
Horo (138 Mr GesBOflHofi cojih b jiHipe), 3,7 mM HaxpHH $oc(i)opHOKHCJioro flsyaaMe- 
mcHHoro (230 mt SesBOOToii cojih b jraxpe), 90 mM MaHinrra (13 r MaHHHTOJia b JiHxpe) 
b bojsp wm HHbCKimii. OcMonraecKoe flaBJicHHC SMyjifcCHH cocTaBJiaer 100 MOcMOJieft 
Ha jiHTp. Cpejpnafi pasMcp nacnm sMyjiBCHH 0,07 mkm. 

CocTas 5. 3Myji&cHa no npHMepy 1, orjiiwaiomajica tcm, qro SMyjiBcna co;iep- 
3KHT 2 o6.% ^TopyrjiepoflHOH $a3bi (Cv) b bhac MA h n<DOB, bsotbix b cooTHomeHHH 
1:2, c nep4>TopHpoBaHHOH floSaBKOii cmcch ncp^rroprpHnponHJiaMHHa h ero Konpo^yK- 
tob: imc- H Tpanc- HSOMCpOB nep$Top-l-nponHJi-3,4-flHMeTHJinHppojiHAOiia h nep- 
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4rrop-l-iipoiiHJi-4-MerHJmHnepH«HH, flonojiHirren&HO coflepasameii nep^p-N-Meraji- 
mnaioreKCHJiramepHflHH b cyMMapHOM KOJinraecTBe 10 % or coflepHaHiw ochobhhx 

nOC, CTa6HJIH3HpOBaHHBIX B 3MyJIbrHpOBaHHOM COCTOHHHH 0.2 % flHcnepcHefi OJI, co- 

Aep^ameli COJl, a Taicxe aff&ioBaHT b bhac cmcch coesoro h KacropoBoro Macjia, b3K- 
Toro b KOH^eHIpa^HH 5 % ox cyMMapnoro coAepjKaHiw COJl, b BOflHO-cojieBofl cpe^e 
cjie^oromero cocraBa: 2 mM (115 Mr b junpe) xjiopiwa HaTpua, 2 mM Haxpiw 4K>c^op- 
HOKHCJioro oflHosaMemeHHoro (276 Mr SesBOwaoii cojih b jimpe), 7,5 mM HaxpHfl ^oc- 
4>opHOKHCjioro j^BysaMemcHHoro (460 mt 6e3BOOTOfi cojih b Jimpe), 318 mM MaHHirra 
(58 r MaHHirroJia b Jiinpe) b BO^e wia HHtcKmiii. OcMOTKraecKoe ^aBJieHHe sMyjitcHH 
co<?raBJMer 350 MOcMOJieft Ha JiHTp. Cpe^mntt pasMep qacTHH SMyjiBCHH 0,06 mkm. 

CocraB 6. SMyjibCHa no npHMepy 1, onaoFmsoumcsi tcm, hto 3Myjii.cHJi copfip- 
aorr 10 o6.% 4nx)pyrjiepoflHofi 4»a3H (Cv) B BHae HO^ h n<DOB, B3JrrHX b cx)OTHorae- 
HHH 4:1, c nep^rropHpoBaHHoii Ao6aBKofi cmcch nepjjpropTpraiponHJiaMHHa h ero ko- 
npoflyKTOB: ^HC- h xpanc- HSOMepoB nep4>TOp-l-nponHJi-3,4-AHMeTrHJinHppQjnwoHa h 
nep^op-l-nponHJi-4-MerHJiiiHnepHflHH b cyMMapnoM KOJraraecTBe 4 % ox co;?ep«aHH3i 

OCHOBHHX nOC, CTa6HJIH3HpOBaHH£IX B SMyjIBrHpOBaHHOM COCTOaHHH 2 % flHCnepCHefi 

^JI, coflep^ameft COJl, a xaKJKe a^BioBaHT b bh^c cmcch noflcojiHeqHoro, coeBoro h 
KacropoBoro Macna, BSirroro b KOH^eHTpa^HH 4 % or cyMMapHoro coflepjKaHna COJI, b 
BOflHO-cojieBoii cpe^e cjieayiomero cocraBa: 2 mM naipHJi ^oc^opHOKHCJioro oflHOsa- 
, MemeHHoro (276 mt SesBOflHoii cojih b JBarpe), 7,5 mM HaxpHfl ^loc^opnoKHcnoro my- 
saMcmeHHoro (460 mf 6e3BOflHOH cojih b jiMxpe), 200 mM MaHHwra (36 r MaHinrrojia b 
jiHxpe) b BOflc fljifl HHBeKimfi. OcMOXwiecKoe aaBJicHHe aMyjibCHH cocxaBJiaex 225 
MOcMOJieM Ha JiHxp. CpeflHHH pasMcp nacnm SMyjiBCHH 0,09 mkm. 



B xaSjiHHe 6 iipHBefleHH cocxaB&i sMyjiBCHH b cooxbcxcxbhh c HSoGpexeHHeM no irpH- 
MepaM 1-6. 
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Ta6jmiia6 

Cocras sMyjiBcnK IIOC no npHMepaM 1-6. 



npH- 
Mepa 


Cv 
06. %, 

nooB 


noc Ao- 

6aBKa, OT- 

HOCHT. CO- 


^cnepcHS 
OJI (Bee.) 

% 


AnrbioBaHT, 

OTHOCHT. 


OCMO- 
jrapHOCTb 


PasMep 

HaCTHU 


cocraB B mM 




40 06% 
1:1 


50% 


^OJI 5% 


KacTop. 
15% 


310 
mOcm 


0,195 MKM 


2KC1 
2NaH2P 
7,5 Na2HP 
318 MaHHirr 




20 06% 
10:1 


na>05K 

TT<Ti\>mTT 
IXViVlJLIJLl 

25% 


C<1>JI2,5% 


CoeBoe 
10% 


270 
mOcm 


0,10 MKM 


2NaH2P 
7,5 NaaHP 

278 MaHHHT 




25 06% 
1:10 


na)03c 
5% 


^<DJI COJI 
2% 


nOACOJIH. 

10% 


110 
mOcm 


0,08 MKM 


INaHjP 
3,7Na2HP 

100 MaHHHT 




1006% 
2:1 


nooac 
0,2% 


2% 


IIOACOJIH. 
KECTOp. 

2% 


100 
mOcm 


0,07 MKM 


INaHjP 
3,7Na2HP 

95 MaHHHT 




2 06% 
1:2 


noo^Ec 
10% 


ceji 

0^% 


CoeBoe 
KacTop. 
5% 


350 
mOcm 


0,06 MKM 


2NaCl 
2NaH2P 
7,5 NasHP 

318 MaHHHT 


K26 


10 06% 
4:1 


4% 


COJI 
2% 


IIOACOJIH. 

coeBoe 

KaCTOp. 

2% 


225 
mOcm 


0,09 MKM 


2NaH2P 
7,5 NazHP 

200 MaHHHT 



11. AaJiee npHBefleim KOUKp^HBie npuMepH peaJffl3a^HH cnocoSa nojiytiCHiM SMyjiBCuft 
noc saaBJweMoro cocraBa h hx ^HSHKO-XHMiraecKHe napaMerpti. 

npHMCP 1. 3MyjiBCino roroBiura b aceirraraecKHX ycnoBHax. 
1.1. npHTOTOBJieHHH 1 Ji SMyjiBCHH, coflepjKameg 10 06. % HOC, npHToroBJUuiH 1 
% AHcnepcmo <E>JI. 
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1.2. nepBHii 3Tan npHTOTOBJieraie wHcnepcHH OJI: b crepiuiBHyio iq)yrjioflOHHyK) 
K0Ji6y HaJiHBanH 100 mji 10 % cnnpTOBoro pacTBopa ilOJI h orroiiajiH cmipT he po- 
TaimoHHOM Hcnapinejie, flo6aBJWJiH 1 r KacxopoBoro Macjia (KOHueinpamw aatio- 
Bairra 10 % or coflepxcaniM JlOJl) h HanHsajiH 900 mji BOflHo-cojieBoro pacTBopa. 
13. fljM npHTOTOBJieHHa BOflHO-cojieBoro pacTBopa xaicace HcnojiMOBajiH annporeH- 
HyK) Boj^y. noporaoK oAHOsaMemeHHoro 4>oc4>opHOKHCjioro Harpiw, nopomoK flsy- 
saMemcHHoro ^oc^opnoKHCJioro HaipiM h KpHcranjiiraecKHH MaHHirr BBicymHaajiH 
B cyxoxcapoBOM nnca^y npn TCMnepaiype 110 °C b Te^eHHe 2 nacoB. SaxeM HaBecKH 
0,138 r 6e3BOflHoro oflHoaaMcmeHHoro ^oc^opHOKHcnoro HaxpHJi, 0,523 r 6e3BOfl- 
Horo wsaMemeHHoro $oc4>opHOKHCJioro Haxpiifl h 50,0 r MaHmrra pacTBopflJiH b 
aceimraecKHX ycnoBiuix b jiaMimapHOM 6oKce b 1 ji airaporeHHOH Bo^p,i. nojiyneH- 
Hyio BBOflHO-ccMicByio KOMHOsHmno nponycKajiH nepes crepHJiBHHft 4)hjibtp 4«ipMBi 
MHJunmop c maMerrpou nop 0,4 mkm. 

1.4. Cmccb ^oc^ojimiHflOB, paciwreji&Horo Macjia h sBOflHO-cojieBoro pacxBOpa Me- 
xaHOTecKH nepeMemHBajffl b KOJi6e flo oSpaaoBaHiM roMoreHHoii cycneHSim mojioh- 
HO-HcejrroBaToro i^a. nojiyneHHyio cycnensiDO <E>JI nepeHOCHnn b crepHJibHyio 
eMKOCTB roMoreHHsaTOpa bhcokoto aaBncHHa. 

1.5. roMoreHHsaxop npeflBapirrejibHO crepujiHSOBajra nponycKaHHeM neperperoro 
BO^iaHoro napa, nponycKaHHCM MeflHmmcKoro cirapxa b o6BeMe 500 mji h npoMHsa- 
HHeM 500 MJI ropflraeS aimporeiiHoil boabi. , 

1.6. CycneHsino OJI flHcneprapoBajiH b roMoreirasaTope npn «aBJieHHH 100 axM 4-x 
KpaTHHM nponycKaHHeM flo o6pa30BaHiw nojiynpospanHoii roMoreHHofl MCHflKOcra 

flHcnepcHH a>JI, KOTOpyK) pasjiHBajiH bo ^jiaKOHbi. Hepes ^jiekohm nponycKajiH 

crepujiBHHfi HHepraHft ras (asor, apron hjih CMeci, asora c yrJieKHCJioTofi) b Te^eHHe 

2-4MHHyT. 

1.7. <I>jiaKOHBi saKpfciBajiH pesHHOBbiMH npo6KaMH H saBajiBaoBHsajiH nofl oCKaxKy 
amoMHHHeBBiMH KOJinaHKaMH. nocjie axoro ^JiaKOHBi cxepiuiHSOBajiH xepMOo6pa- 
GcyrKoii npH 100 °C b xeneirae 1 naca. 4>JiaKOHBi xparoura npn KOMHaxHofi xeMnepa- 
xype m Hanajia cneayiomero axana nojiyneHHa sMyjiBCHH n<E>C. 



1.8. Cjie^tyiomHfl aran saKjno^ajicH b o6pa6oTKe HOC. CMemnBaJiH 72 mh HOA c 8 
MH nOOB. K 80 MJi ^oft KOMnosHUHH nOC floeasjwjiH 20 mji nOTIIA. nojiyqen- 
Hyio KOMno3Hmno cmcch n<E>fl h nOOB c HOC ;io6aBKoa CMemHBajiH c pasHHM 
o&BeMOM cnnpra MeaHimHCKoro. nep^xopyraepowK) ^asy KaK 6oJiee i^ejiyio 
OTflejiJUiH or cnHp-ra Ha flejiirrejiBHoft BopoHKe. OrflejieHHyio or cnnpra cmccb HOC 
CMeiiiHBanH c 3-x iq^aTHMM oe-bCMOM annporeHHOH boah, BCxpjixHBajiH h xaicHce ot- 
flejDOiH Ha flemrrejiBHoii Bopomce (yflejiBHMfi Bee n<DC no™ b ABa pasa npeBBima- 

er y;ienfcHHK bcc bosh). 

1.9. AaJiee nojiy^ajin 3Myji&cmo. B paSoHyio eMKOcn, roMoreHHsaxopa sHocHjm 900 
MJI flHcnepcHH OJI H 100 mji o6pa6oxaHHoft cMecn HOC (KOMnosmimo 
n3>/I/nOOB=9/l + nOHIA — 20 %), see coAepaoiMoe paSonefi eMKOCxn MexanH- 
qecKH nepeMenmBaim h noflBeprarai flHcneprapoBaHmo noa aaBJieHHeM 500 axM, 
nponycKaa Beet oSteM 8 pas nepes KaMepy bhcokofo aasneHHa, flo oSpasosaHHa 
nojiynpoapaHHofi onajiecipipyiomeft 3KejixoBaxofi 3KHflKocxH — cy6MHKpoHHofi 
3MyjiBCHH nOC. SMyjiBcmo paajrasajiH bo ^JiaKOHBi no 100 mji, saKpBiBajiH pesHHo- 

BBIMH IipoSKaMH H saBaHBHOBBIBaJIH ajnOMKHHCBEIMH KOJIIiaHKaMH. 

1.10. OjiaKOHBi c sMyjibCHefi HOC cxepiuiHSOBajiH HaipeBaHneM npn 100° C b xe^emie 
1 Haca, oxJiaMwajiH h xpamuiH npn 4 °C b xeHemie roaa. 

Cocras nojiyneHHoa sMyjiBCHn: coflepacaraie ^opyrjiepoflHofi ^asw (Cv) pasHO 
10 o6. %, coOTHOineHHe HOfl/nOOB paBHO 9/1, oxHOCirrenBHoe KOjnraecxBO nOTTIA b 
CMCCH mC cocraBJwer 20 %, KOHneHxpaipia ilOJI — 1 Bec.%, KOHneHipaimn Kacxo- 
poBoro Macjia — 0,1% (OTHOCirrejiBHoe kojikhccxbo Kacxopoaoro Macjia KaK a^BiOBaHxa 
B cycneHSHH paBHO 10 % or cyMMapHoro cojtep^aHna ilOJI). CepH« 1. 

OnpeflejBiJiH bhskoctb oto^ cepHH b BHCKOSHMexpe BrDK-2. Ee BCJiHqHHa cocxa- 
BHna 0,953 ens. JIjw cpaBHeraw bhskoctb npenapaxa Hep^opaH c xeM sKe coflepjKaHH- 
eM ^opyrjiepoflHoft (j^asBi cocraBjwex 2,5 ens. 



n pHMCP 2. 3MyjiBCHH> HOC raroBHHH, kbk onHcano b npHMcpe 1, HflewraraHoro 
Ba. Tojibko b KaneciBe ajcBioBaHxa k iM&JI 6pajiH cmccb AByx Maceji: KacxopoBoro 



H Macjia coH B cooraomeHHH 1/1. CocraB Cv — 10 o6. %, cooraomeHHe nOJ^nOTTIA 
paBHO 9/1, oraocHTejiBHoe co^tepSKaHHe IK&HIA cocraBJiHer 20 %, KOH^eHTpa^Ha ^OJl 
— 1 Bee. %, cyraocurrejifcHoe co^iepsKaHHe am,K)BaHTa — cmcch ^payx Maceji (KacropoBoe 
Macjio/coeBoe Macno=l/l) — cocraBJiaeT 10 %. CepHg 2. 

riPHMep 3. SMyjibCHK) IIOC roTOBHJiH, KaK oimcaHO b npHMepe 1, ho b oSteMe 
800 MJi H coAepHcaHHCM 20 o6. % HOC, HaeHTBraHoro npHMepy 1 cocraBa. B Kpyrjio- 
flOHHyio KOJiSy bhockuih 200 mji 10 % cnHproBoro pacrsopa coeBHX OJI (COJT). Cirapx 
OTTOHajiH Ha poraiiHOHHOM HcnapHxejie, aoSasjMJiH b KOJi6y a^jBiOBaHT — cmccb C5oeBoe 
Macjio/KaeropBoe Macjio b cocyraomesHH Vt. — b cyMMapHOM KOJiiraecTBe 3 r, hto co- 
craBJWJio 15 % or o6mero KOJinHecTBa COJI. Bo^pio-cojieBoa pacrsop coflep^aji 
0,276 r SesBOflHoro oflHOsaMemeHHoro ^oc^opHOKHCJioro HaipH^, 1,046 r 6e3BOOTtoro 
flByaaMemeHHoro (|)oc4)opHOKHCJioro naxpHH h 10,0 r MaHHirra. B KOJiSy, coflepjKamyio 
COJI H aflj.ioBaHT, BHOCHJIH 1 Ji BOflHOcojieBoro pacTBOpa, BcrpaxHEaira, nepenocHJiH b 
roMoreHHsaTop, ^HcneprHpoBajiH, pasjraBajra bo ^JiaKOHU, crepiinHSOBajra, KaK b npH- 
Mepe 1. noflrorraBnHBajm ^ropyrjiepo^myio ^asy. K 160 mji IIO^ floSaBJiajra 40 mji 
nOOB, oT6HpajiH 160 MJI aroft KOMnosHurai h cMeiraiBajiH ee c 40 mji nOTTIA. 200 mji 
nojij^eHHOH cMecH n<E>C nocjie otoctkh npoKantiBajiH b roMoreHHsaxop, b KOxopoM 
Haxojmnoct 800 mji flHcnepcHH COJI. IIojiyHeHHyK) aMyjiBcmo pasjiiraajiH bo 4)jiaKOHH 

H CXepHJIHSOBaJIH. 

CocraB 3MyjiBCHH: Cv =20 o6.%, cooTHomeHHe nOfl/IIOOB = 8/2; OTHOCurejiB- 
Hoe co^epjKaHHe IIOTIIA — 20 %; KOHaeHrpamM COJI pasna 2 see. %, OTHOCHrejit- 
Hoe coflepacaHHe ajEitioBaHTa (cmccb flByx Maceji — Macno coa/Macjio KacropoBoe b co- 
OTHomeHHH V^) cocraBJiaer 15 %. CepHg 3. 

npHMep 4. 3Myjn>cmo nojiynajiH, KaK b npHMcpe 1, sa HCKJiioqeHHeM Toro, mto 
coOTHomeHHe KOMnoneHTOB b KOMnosmpiH IIO^ IIOOB xaKMKe Shjio tcm ace caMBiM h 
paBHflJiocB 8/2. K 170 mji otoS KOMnosHimH aoSaBJUiJiH 30 mji IIOMUJI, nepeMeinnBajra 
B36ajiTHBaHHeM, oHHmajiH craimapTHHM oSpasoM h npoKantiBajra b roMoreHHsaTop, 
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rae HaxofflHJioci, 800 mji flHcnepcHH C^JI (nojiyqeHHott, kok b npHMepe 3), coaepaca- 
mefi TOT ace eurtioBaHT — cMect flByx Maceui: Macjio coH/Macjio KacxopoBoe b cootho- 
meHHH V% B KOjraqecTBe 15 % or coflepjKaHna CM. SMyjiBcmo flHcneprapoBajm nofl 
flaBJieHHCM 400 axM. 

Cocras 3Myjn»cHH: Cy = 20 o6. %; coaraomeHHe na>;vnOOB = 8/2; othoch- 
TejibHoe coaepjKaHHe nOMUII — 15 % ; KOH^empa^Ha COJI paBHa 2 Bee. %, othoch- 
TCJiBHoe coaepMcaHHe a^itioBaHra (cmcch ^Byx Maceji: Macjio con/Macjio KacropoBoe b 
coarHomeHHH i4 ) b ^HcnepcHH C€>JI cocraBJiaer 15 %. Cepna 4. 

IIpHMep 5. 3MyjiBCHio nojiynanH KaK b npHMepe 1, 3a HCKjnoieHHeM Toro, iro 
' HcnojiBSOBajiH flpyroe KOJiiiqecTBO ^OJI flJifl noJiyneHHa flHcnepcim OJI. 50 mji cirapro- 
Boro paciBopa ^OJI noMecTKora b KpyrjioflOHHyio KOJi6y, ororHajiH cirapT na poraim- 
OHHOM Hcnapmejie, noMecTKDra Ty^a 0,6 r noACOJiHe^Horo Macjia, floSaBEDm 0,95 n co- 
jiCBoro pacTBopa, nepeMemajiH BCxpHXHBaHHeM h roMoreHHSnpoBajiH npn msassBsn 150 
aTM. KoM^03H^HK) n<I),J]/n<i>OB B cooTHomeHHH 5/5 roTOBHJiH cMemeHHeM 25 mji n<E>^ 
c 25 MJI nOOB. 49,5 mji OTofi CMemajra c 0,5 mh nOTTIA. IIpHroTOBJieHHBie 50 mji 
CMecH II<E>C, nocjie otoctkh npoKaraiBajiH b roMorcHHsaTop, isym npeaBaparejiBHO 
6hjio sajiHTO 0,95 Ji cycneroHH ilOJI. roMoreHHsamiio npeflBapHrejiBHoii ipySoft ^c- 
nepcHH ocymecTBJiHJiH npH aasneKHH 350 aTM. Posjihb h crepiuiHsamno TOHKOflHe- 
nepcHOBt 3MyjiBCHH npoBOflHJiH coraacHO yKasaHHWM npaBHJiaM. 

CocraB nojiyqcHHoft aMyjitcim: Cy = 5 o6. %; cooTHomcHHe nOJVnOOB = 5/5; 
OTHOCHTejiLHoe coaep^KaHHC rME>TnA cocraBJiaer 1 %; KOHuempamM ilOJI paBHa 0,5 
Bee. %; oxHOCHTCJifaHoe coAepHcaHHe nojiconHeiHoro Maejia, BsaToro b KanecTBe afl:Bio- 
Bairra, cocraBJifler 12 %. Cepna 5. 

IIpHMep 6. 50 MJI 10 % ciraproBoro pacraopa C<DJI noMecnura b KpyrjioflOHHyio 
KOJiSy, OTornajiH ennpT no onHeaHHoft MeroflHKe, noMeexiuiH xy^a 0,6 r coeBoro Macjia, 
AoSasHJiH 950 MJI cojieBoro pacTBOpa, nocjie nepeMeimiBaHHa nepenecjiH b roMoreHHsa- 
Top JVM nojiyneHHa flHcnepcHH npH flaajieHHH 180 aTM. Ilocjie crepHJiHsaitHH ee hc- 
nojiBsoBajiH fljifl nojiyqeHHa sMyuBCHH. 
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KoMnosHumo nO,ZVn<E)OB (cooraomeraie 5/5) nojiynanH CMeniHBaiffleM 25 mji 
nOfl c 25 MJI nOOB. K 49,5 mh OToii KOMnosHmiH flo6aBHJiH 0,5 mji nOMLip. nocjie 
OHHCTKH ciiHinoM 50 MJI nojiyHCHHofi CMecH npoKanajiH ee b roMoreHHsaxop, b KoropoM 
HaxoAHJiocB 950 mji wacnepcHH COJI. FoMoreiraBamno npoBOflHnH, kek Sbuio yKasano 
panee, b flsa axana. Cnaqajia npn flasjieHHH 200 axM, a noroM npH flaBJierara 500 axM. 

CocraB nojiyqcHHoa sMyjitcHH: Cv = 5 o6. %; cooTHomeHHe nOfl/TIOOB = 5/5; 
OTHOCirrenBHoe coaep^amie nOMUJI cocraBJiaex 1 %; KOimeirrpaqHH COJI paBHa 0,5 
Bee. %; OTHOCurejiBHoe cojiepacaHHe coeBoro Macjia, BSiiroro b KanecTBe affBiOBaHra, 
cocxaBJiaer 12 %. Cepaa 6. 

npHMeo 7. roroBHJiH cycneHsmo e Koimeinpaimeii COJI, paBHofi 0,2 Bee. %. 
;Xjih OToro 20 MJI cmiproBoro pacrsopa COJI noMecTHjra b poraimoHHHii HcnapirrejiB, 
aroraaJiH cirapr, noMecrajiH xyaa 0,02 r b Kaqecrae ajTBioBairra eMCCt myx Maeeji nofl- 
cojraeHHoro h coeBoro b coaraomeHiiH 1/1. ^oSasHJiH b KOJi6y 980 mji eonesoro pac- 
TBOpa. ;[5HcnepnipoBaHHe h crepiuraaamno ocymecTBJWJiH KaK yicasaHO b i^HMepe 6. 

KoMno3HUHK) TIO;VnOOB nojiyHHJiH eMeniHBaHHeM 4 mji nOJ^ h 16 mji IIOOB 
(cocyraomemie KOMnoHcirroB 2/8). K 19 mji nojiyqemiofi cMeen HOC floSasHJin 1 mji 
XIOMUn. 20 MJI oSpasoBaBmeKcH 3-x KOMnoHeirraoH cmcch npoKaiiBiBajiH b roMoreim- 
saTop, B KOTOpHft npe^psapurrejiBHO 6hjio sajiuro 980 mji cyeneHsim COJI. ^po^eec 
flHcnepnipoBaHHH npoBoaajra xaK KaK yKaaano b npe^itiflymeM npHMepe, po3JiHB h cre- 
pujiHsaujno o6pa30BaBmeiicH sMyjibCHH oeymecTBJiHJiH no cxaHwapTHoii Meroflince. 

Cocras nojiyneHHOH sMyjitcHH: Cv = 2 o6. %; cooxHonieHHe nO^I/nOOB co- 
craBJiHer 2/8; oraoeHrejiBHoe co^ep^aHHe IlOlvmn paBHO 5 %; KOimempaima COJI 
eoeraBJwer 0,2 see. %; cyraocHxenbHoe KOJiBraecxBO aff&roBaHxa — eMcet noflcojineHHO- 
ro H coeBoro Macen b cooxHoraeimH 1/1 — pasHO 1 %. Cepna 7. 

npHMeo 8. fljw nojiyqeHHJi sMyjitcHH, coaepsKameii 40 o6. % npHroroBJWJiH cyc- 
neH3mo ^OJI b KomxeirrpaipiH 5 Bec.%. JS^ aroro 500 mji enHpxoBoro pacxBopa ilOJI 
noMemajiH b icpyrjioflOHHyio KOJi6y, oxtohhjih cimpx, bhochjih b nee 2,5 r KacxopoBoro 
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Macna b KaHecrae aap.K>Bairra, HajiHBajiH b nee 600 Mn coJieBoro pacraopa, nepeMenm- 
Bajm H flHcneprapoBajiH na roMoreHHsaxope npH 200 axM flo o6pa30BaHHH oflHopoflHofi 
cpeflH acejrroBaxo-eejioro UBera. CxepHJiHSOBajiH ee Kan 6mjio yKaaano panee. 

KoMnosHmno na>C nyroBioffl cMemHBaHHeM 40 mji HOA c 360 mji nOOB (co- 
OTHomeHHe KOMnonenxoB 1/9). K 360 mji 3T0ii KOMnosHimH flo6aBHJiH 40 mji nOMUJI. 
nojiy^eHHHe 400 mji 3-x KOMnoHeimioH cmcch HOC npoKansiBajiH b roMorenHsaxop, 
rae HaxoflHJiocb 600 mji nojiyqeimog panee cycnensHH ^«1>JI. roMoreHHsaiimo npoBO- 
flHjiH B flBa ^a: na nepBOM — npn ;iaBneHHH 250 axM, na BXopoM — npn flaBJierani 
600 axM. PasjiHBajiH h crcpHJiHSOBajiH aMyjitcmo b cooxBexcxBHe c npHHflxofi Mexo;iH- 

CocraB nojiyneHHoft sMyjiBcira: Cv= 40 o6.%; cooxHOinemie UOJl/nOOB = 1/9; 
oraocirrejiBHoe KOJiiraecrBO floSaBKH nOMTP cocxasjiaex 10 %; KomieHipamiK ^OJI b 
3MyjiBCHH (b BHjie cycneHSHH) cocraBJiaer 5 sec. %; oxHOCirrenBHoe co^epacaHHe aff&io- 
BaHxa — KacropoBoro Macjia — paBHO 5 %. Cepna 8. 

n puMeo 9. O^opyrjiepoflHyio ^asy sMyjiBCira roxoBHjna cMeiraiBaHHeM 40 mji 
na)^ c 360 Mn nOOB. K 320 MJI 3xofi KOMnosHipiH ^io6aBJiajra 80 mji cmcch, co;iep- 
^ameii 40 mji nOMDJI h 40 mji n<DO:»C. CycnensHH sMyjiBraxopa coflepncana 4,2 Bec.% 
SK^JL, 4,2 Bec.% COJI h a«BK)BaHT — cmccb KacxopoBoro h noflCOJiHeHHoro Maceji b 
coOTHomeHHH 9/1 B KOJuraecTBe 4,2 r, x. e. 5% ox cyMMapnoro coflepacaraw ^OJI. 

Jlflu nojiy^eima sMyjiBCHH b roMoreHHsaxop sajiHBanH 600 mji nojiyqcHHoft cyc- 
neH3HH H npoKantisajiH b roMoreHHsaxop 400 Mn 3-x KOMnoHeHXHoii cmcch HOC bbi- 
meyicaaaHHoro cocxasa. npoaeccw roMoreHHsaiiHH, posjiHBa h cxepHJiHsaimn ocymecx- 
BJiajiH xaK ace, kbk b npe^tmymeM npHMepe. 

CocraB 3MyjiBCHH: Cv = 40 o6.%; cooraomeHHe Mfl/nOOB = 1/9; oxHOCHxejiB- 
Hoe co;iep5KaHHe cmcch nOMXjp c mO-K cocraBJwex 20%; KoraiempamM OJI (cmccb 
^OJI H COJI 1:1) B 3MyjiBCHH 5 Bee. %; coflepsKanHe a;rbioBaHTa — 0,25% (cmccb flByx 
Maceji KacropoBoro h noflcojiHeraoro b cooxHomemni 9/1). CepHg 9. 
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Ta6jiHixa7 

CocraB nojiy^eHHHX aMyjitCHii HOC, pasjuranHX cepHii (npHMepH 1-9) 



ce- 


Cv 
06. 

% 


CoOTHOEie- 

HHe 

noii/na)OB 


Ka, OTHOCHT. 


OJI 
(bcc.) 

% 


a^iOBaara 


AlCBIOBaHT 
OTHOCHT. CO- 

aepMcaHHe, % 




10 


9/1 


n<Do:ac 20% 


1% 


Kacrop. 


10 


Jf22 


10 


9/1 


nO03K 20% 


^OJI 
1% 


KacTopVcoH 1/1 


10 




20 


8/2 


nO03K 20% 


COJI 
2% 


KacTop/coH 2/1 


15 


X24 


20 


8/2 


15% 


COJI 

2% 


KacTop./coH 2/1 


15 


KfiS 


5 


5/5 


m>oyiL 1% 


^OJI 
0,5 % 


noAcoji. 


12 




5 


5/5 


noMun 1% 


COJI 
0,5% 


COH 


12 




2 


2/8 


noMi^i 5% 


COJI 
0,2% 


coH/noflcoji, 
1/1 


1 


MS 


40 


1/9 


noMijpn 
10% 


JIOJI 
5% 


KaCTOp^OACOJI. 

9/1 


5 


W29 


40 


1/9 


noo:*: 10% 
10% 


ilOJI 
2,.5% 
COJI 
2,5% 


KacTop./no;icoji 
9/1 


5 



B laGrame 7. npHBe^eH cocraB Bcex cepHfl 3MyjiBCHtt. 

^(anee b Ta6junHoa $opMe (Ta6ji. 8) npHBe^eHH peayjibTaxBi Ha6jiiofleHHfi se 
H3MeHeHHeM cpeffHero jnaMeipa nacnm wia HaTHBHoM (HepasBeAeHHog) h pasBeflen- 
Hott Bo;iofi 3MynfcCHH B pasHHe IIOC b pasHBie cpoKH xpaneHHa. 



32 



SHa^eHHa bojihobofo SKcnoHema h cpe^mero wiaMeipa nacnm ^^^^^''^ « 



Xs cqpHH 




n 


a, MKM 








pasB. 1:2 


HCX. 1 


pa3B. 1:2 


1-01 


0 




3,20 


0,114 


0,13 


1 


3,33 


3,33 


0,119 


0,119 




'X 


3,23 


3,20 


0,128 


0,13 




o 


3 27 


3,23 


0,124 


0,128 






3,13 


3,30 


0,136 


0,121 




1 o 


3 05 


3,14 


0,143 


0,135 


1-03 


0 




3,33 


0,125 


0,119 


■1 

1 


3,33 


3,33 


0,119 


0,119 






3,13 


3,20 


0,136 


0,13 




0 


20 


3,27 


0,130 


0,124 




12 


3 20 


3,13 


0,130 


0,136 


1-04 


0 




3,13 


0,13 


0,136 


1 


3,17 


3,0 


0,132 


0,148 






2,87 


3,10 


0,165 


0,14 




O 


3,07 


3,10 


0,141 


0,138 




O 


1 10 


3,07 


0,138 


0,141 




12 


2 94 


2,85 


0,155 


0,17 


1-05 


0 


70 


3,27 


0,13 


j 0,124 


1 


3,13 


3,07 


0,136 


-0,14 






3,03 


3,07 


0,146 


0,14 




o 


3 07 


3,03 


0,141 


0,145 




1 o 
12 


2 97 


3,10 


0,148 


0,138 


^ 1-08 


0 


3 33 


3,27 


0,113 


0,124 


1 


3,23 


3,26 


0,128 


0,126 




3 


3,10 


3,20 


0,139 


0,13 




6 


3,03 


3,11 


0,14 


0,14 




9 


2,88 


3,10 


0,164 


0138 




12 


2,87 


2,9 


0,165 


1 0,160 


1-09 


0 


3,16 


3,20 


0,134 


0,13 


1 


3,0 


3,13 


0.148 


0,137 




3 


3,0 


3,07 


0,148 


0,141 




6 


2,86 


3,02 


0,182 


0,157 




12 


2,7 


3,07 


0,195 


1 0,14 



PactiCTi.1 n BtraoJiiMJiHci, no Mcrofly HaHMeH&mHX KBa^tpaxoB. CpeflHCKBa^ipaTHHHaa oiOT.6Ka a 
^^^uZ^^ rSS^n^^Q 01-0 03 Oxciofla norpemnocxb b onpeflejieHHH n cocxaBJiflex 0,3- 

nbc n o^mo3HaHHO cBHsaH CO cpeflHHM fljaaMexpOM HacxHU a I14j. 
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CoraacHO nonyqeHHHM peaynBxaraM, ycpeflHeHHwe napaMeipu nua npaKnrae- 
CKH He MeHHJiHCB B Tcqeffiie 12 Mec5meB xpaHeHiw. PasBe^eHHe boaoK kek crpecc- 
BOSfleaeiBHe MaJio BnHano he pa3Mep Hacrna. HecKOJiBKO 6oJiBiifflM 6luio yBejurqeHHe 
3HaqeHHii a jjflK SMyjiBCHfi, co«ep3KamHX COJI, B OTflajieHHHe cpoKH Ha6jiio;;eHHH: 9-12 
MecimeB. HffrepBan HSMeHeHHH BonnoBoro SKcnoHeirra b TeneHHe 1 rofla xpaHeHHH 
Bcex cepHfi 3MyjiBCHH noy/flHcnepciw OJI HaxoflHJic« b npeaenax 3,4-2,7. 3to coot- 
BCTCTBOBajio yBejiHqeHHio cpeflnero flaaMexpa nacrim c 0,1 1 ao 0,15-0,195 mkm. 

JJflsi Ha6jnofleHHJi sa HSMeHeHHCM pacIIpe/^eJIeHHJI naciHU no pasMepaM Hcnojn,- 
soBajiH npHCM ^paKimoHHpoBaHHa HCCJieffyeMHX cpea. 3MyjibciiH uempH^yrHpoBajiH b 
MHTKHX ycJioBiMX (1500 o6/mhh) h BBwejwnH (TOHHO) 3 ^paKmm: Bepxinoio — 20 %, 
cpeflHiOio — 60 %, HH»HK)K) — 20 % or o6mero o6i.eMa iipo6H (pHC. 1). KaK noKasano 
Ha PHC. 1, B 3MyjiBCHH HOC, BSiiTott sa npoTorffli, homhmo ipex 4>paKimH. pasjiiraaio- 
nmxcH no cpewieMy pasMepy ^acran 3MyjibCHH n<&C, HMcerca sepxHaa Jiencaa 4>paK- 
miH, coflep»camaa cBoGoflHtie $oc<|)OjmrawBi (OJIc), ™ cBHaerenBCTByer o cjiaSog 
CBasH a^icopSnHOHHoro cjioh c nep(^opopraHHqecKOH Macjianoft 4)a3ofi h o Hajnrara He 
CBasaHHHX B aj»cop6imoHHOM cnoe IIAB. Jlfls. Kaasflofi ^paramH HaxoflHJiH sHaneKHH n 
IS. a. BenHTOHH nasBaHHHX napaMeipoB wia ^paKimoHHpoBaHHWX SMyjitCHft saasjieH- 
Horo cocTasa npn xpaneHHH b TeneHHe 1-12 MCcaneB npeflcraBJieHH b xaSn. 9. Onasa- 
jiocb. tiro « H a WM BepxHeft h cpeaneft c^paKimfi npaicniHecKH ne MeHajraci. b xeneHHe 
' 1-12 MecaneB xpaHenHa. B HHacHefi ^jpaKipm OTMe^eHO HCKoropoe yBenHHCHHe pasMe- 
pa ^acTHH no Mepe yBemeHHa cpoKa xpaneHHa. 3to npHBOffHJio k yBejnweHmo imipH- 
HH pacnpcflejiemM nacrau no pasMepaM. Rpn otom MaKCHMajibHafl ranpHHa pacnpe^e- 
jieHHfl HaxoffHJiacB b HHTepsajie 0,06-0,19 mkm. 

nojiyqeHHMe naMH pesyjiBTaiw noKasajiH, hto b TenenHe 12 MecaneB xpaneHHa 
cpeflHHfi fflHaMeip ^lacran fljw HaxHBHHX sMyjiscHfi h npn paaBeaeHHH hx boaoh 
(cipecc-BosAeftcTBHe) yBejiHHHBajica HesHawejibHO, ocraBaact b aonycTHMHX npcAe- 
jiax: MCHee 0,20 mkm. 
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Ta6jiima 9. 



napaMeipH nua, xapaicrepHsyiomHe nrapHHy pacnpeAeJieHHH H&cmm no pasMepaM fljin 
SMyjiBCHH UQ>y no npHMepaM 1,3,4,5,8,9 b TeneHHe 12 MecaucB xpaneHiw (sepx., och., 
HHMCH, — 4>paKmiH, onpegejigeMtie nocjie ^eHTpH^yrHpoBaHHg) 



ce- 


t, Meca- 
mj 




n 


a, MKM 


pasBe- 




OCH. 


HH>KH. 


BepxH. 


OCH. 


HH2ECH. 


pHH 


















1-01 


0 


6/p 
1:2 


3,50 
3,87 


3,27 
3,39 


3,27 
2,93 


0,105 
0,05 


0,119 
0,114 


0,124 
0,157 




1 


6/p 
1:2 


47 
3,57 


3 27 
3,43 


3,0 
3,13 


0,107 
0,095 


0,124 
0,111 


0,148 
0,136 




3 


6/p 




3 33 


2,93 


0,11 


0,119 


0,157 






1:2 




3,30 


3,23 


0,062 


0,121 


0,128 




6 


6/p 
1:2 


3 47 


3 27 
3 4 


3,0 
3,13 


0,106 
0,044 


0,124 
0,114 


0.148 
0,136 




12 


6/p 
1:2 


3 47 
3,6 


3 27 
333 


2,78 
2,93 


0,107 
0,09 


0,124 
0,119 


0,185 

0,156 


1-03 


0 


6/p 
1:2 


3,37 
3,47 


2,87 
3,47 


2,83 
3,17 


0,118 

0,108 


0,165 
0,108 


0,175 
0,133 




1 


6/p 
1:2 


3,6 


3 OR 
3,26 


2 8 
3,20 


0,114 
0,09 


0,141 
0,125 


0,183 
0,13 




3 


6/p 




3 23 


2,87 


0,119 


0,128 


0,165 






1:2 


3,50 


3,33 


3,03 


0,104 


0,119 


0,146 




6 


6/p 


3 ^3 


3 33 


3,10 


0,101 


0,119 


0,139 






1:2 


3 5 


3,33 


3,13 


0,104 


0,119 


0,136 




12 


6/p 
1:2 


3 S3 
3,6 


3 27 
3,4 


2,93 
3,0 


0,10 
0,09 


0,124 
0,114 


0,157 
0,148 


1-04 


0 


6/p 
1:2 


3,33 
3,3 


3,07 
3,17 


3,07 
3,13 


0,119 
0,121 


0,141 
0,131 


0,141 
0,136 




1 


6/p 
1:2 


3,2 
3,33 


3,13 
3,23 


2,93 
3,03 


0,13 
0,119 


0,136 
0,128 


0,157 
0,145 




3 


6/p 
1:2 


3,27 
3,3 


3,03 
3,2 


2,74 
2,8 


0,124 
0,121 


0,146 
0,13 


0,195 
0,182 




6 


6/p 


3,33 


3,17 


2,76 


0,119 


0,132 


0,195 






1:2 


3,50 


3,20 


2,93 


0,104 


0,13 


0,157 




12 


6/p 
1:2 


3,17 
3,33 


3,07 
3,20 


2,8 

2,93 


0,132 

0,119 


0,141 
0,13 


0,182 
0,157 
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IIpo joJiaceHHe Ta6jiHm>i 9 









n 


a, MKM 


Xs ce- 

pHH 




pasBe- - 

;neHHe 


BepxH. 


OCH. 




BepXH. 


OCH. 


QS3KH. 


1-05 


0 


6/p 


3,0 


3,23 


2,93 


0,148 


0,128 


0,157 




1:2 


3,60 


3,33 


3,06 


0,09 




n 1 Ai 




1 


o/p 


3,33 


3,17 


2,9 


0,119 


0,132 


A 1 iCO 

0,1 






1:2 


3,47 


3,27 


3,07 


0,106 


0,124 


0,141 




3 


6/p 


3,23 


3,13 


2,87 


0,127 


0,136 


0,166 






1:2 


3,23 


3,29 


3,03 


0,127 


0,122 


0,146 




6 


6/p 


3,37 


3,17 


2,73 


0,116 


0,132 


0,195 






1:2 


3,53 


3,23 


2,97 


0,101 


0,128 


0,151 




12 


6/p 


3,23 


3,07 


2,72 


0,128 


0,141 


0,198 






1:2 


3,57 


3,2 


2,93 


0,095 


0,13 


0,157 


1-08 


0 


6/p 


3,40 


3,37 


3,27 


0,114 


0,116 


0,124 






1:2 


3,40 


3,40 


3,20 


0,114 


0,114 


0,13 




1 


6/p 


3,37 


3,30 


3,17 


0,116 


0,122 


0,132 






1:2 


3,30 


3,20 


2,90 


0,122 


0,130 


0,161 




3 


6/p 


3,33 


3,17 


2,93 


0,119 


0,132 


0,158 






1:2 


3,47 


3,40 


2,83 


0,106 


0,114 


0,175 




6 


6/p 


3,20 


3,06 


2,81 


0,13 


0,151 


0,181 






1:2 


3,37 


3,14 


2,73 


0,124 


0,165 


0,196 




12 


6/p 


3,08 


2,97 


2,72 


0,14 


0,15 


0,198 






1:2 


3,52 


3,16 


2,99 


0,10 


0,13 


0,15 


1-09 


0 


6/p 


3,27 


3,13 


2,87 


0,124 


0,136 


0,167 






1:2 


1 T7 

Oyd.1 




1 83 


0 125 


^Yll 


0,175 




1 

Jl 


6/p 


3,03 


3,0 


i,n 


0,146 


0,149 


0,188 






1:2 


3,30 


3,03 


2,93 


0,122 


0,139 


0,157 




3 


5/p 


3,13 


3,07 


2,73 


0,136 


0,141 


0,196 






1:2 


3,17 


3,10 


3,0 


0,132 


0,138 


0,148 




6 


6/p 


3,11 


3,01 


2,78 


0,147 


0,156 


0,185 






1:2 


3,40 


3,17 


234 


0,124 


0,136 


0,162 




12 


6/p 


3,08 


2,91 


2,78 


0,14 


0,16 


0,185 






1:2 


3,33 


3,15 


2,81 


0,12 


0,135 


0,18 



OSnapymeHHoe yBejiiraeHHe 6hjio CBasaHO c yBCJiiraeHHeM nrapHHti pacnpeflCJie- 
HHH tiacum no pasMepaM sa cw noHBJieHiM b SMyjiBCiwx oTHOdrrejitHo KpynnBix nac- 
•nm. TaK, npn ^paiamoHHpOBaHHH aMyjmcHH nocjie 12 MecaueB xpaneHHa pasMep nac 
•nm B HH^ett ^paicmiH Bospacraji c 0,12 flo 0,198 mkm. B ucjiom 3th peayjiBxaxBi coox- 
BCTCTByioT ocHOBHOMy MexEHHSMy paspymeHiM 3MyjiBCHfi no OcTBaJiBfly (hjih MOJieny 
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jMpHofi nq>eroHKe). OaHOKO flpnsi xaicHX OTOOCHxejiBHO KpyiiHBix ^acmm 6BUia na- 
CTOJIBKO MBJia (-10%), OTO o6cTOHTejiBCTBO HC cKasBiBajiocB Ha yBejiHHeHHH cpca- 
Hero OTaMCTpa ^aarau. Cjieflyex nojofqepKHyrB, hto npH 4)paiai;HOHHpOBaHHH 3MyjiBCHfi 
OTMeHajiocB TOJiBKO paBHOMepHOC oceflaHHe nacum, hto roBopHJio 06 oxcyrcTBHH b 
3MyjiBCH3ix CB060OTBIX OJI ffisoKO cnycTH 1 roA xpanerow, t. e. xapaicrep pacnpeaejiCHM 
Hacmm B 3MyjiBCHHX He MeHHJica, ocraBancB MOHOMoaaJiBHBiM. nojiynenHBie pesynBxa- 
TBi cBHflerejiBCTByioT o coxpaHeHHH o6meH cxpyiciypBi nojiyneKHBix naMH SMyjiBCHH 
noy B xeneHHe 1-12 Mecfl^eB xpanenHH. 

B Ta6ji. 10 iq)HBeaeHBi SHaneHHa HHfleKcoB BsaHMOfleftcTBHa K-^ nacnni Hccjieflo- 
BaHHBix SMynBCHH c CBJBOpcyrKoii ]q)OBH, MOj^H^HipipoBaHHOH flo6aBneHHeM 5%-Horo 
pacTBopa ajiBSyMHHa b cooxHonieHHH 1/1. 

HHWeKCH BSaHMOaeHCrBHK 3MyJIBCHH C CBIBOpOTKOH KpOBH K^, KOTOpBie Xa- 

paKrepHsyioT hx MHiq^ocrpyKiypy, win 3MyjiBCHH noy/HOJI b TeneHHe 12- 
THMecarooro cpoKa HaSniofleHHfi KOJie6ajiHCB b HCKOxopoM aocxaxOTHO ysKOM HHxep- 
sajie (coOTHomeHHe CBiBopanca : SMyjiBCHH = 1 : 0,05 h 1: 0,1). IIpH yBejinqenHH coox- 
HomeHHH CBiBopoTKa : 3MyjiBCHfl flo 1 : 0,10 HHrepBaji KOJieSamia HHAeKcoB Kx h Kx/n 
Bospacraji. fljM sMyjiBcnfi IlOy/COJI ysKHH HHiepBaji KOJie6aHHa coxpaH5mcH tojib- 
Ko flo 6-THMecHTOoro cpoKa xpanenHH. KaK y^e 6bijio oxMeneHO, ycxaHOBJieHHBie naMH 
KOJie6aHHa CBiisaHBi, CKOpee Bcero, c tcm, mto CTa^AapxrooBaxB CMecB cBiaopoxoK ox 
OHBixa K onBTiy npH pasjnraHBix cpoKax xpaneHHa SMyjiBCHH BecBMa cjio>kho. BMecxe c 
xeM coxpaneHHe mrrepBajia K0Jie6aHHH HHfleKca BsaHMOfleficxBHa 3MyjiBCHfi c CBiBopox- 
Kofi KpOBH B onpeaejieHHBix H flocxaxoHHO ysKHx npeflejiax flJM Ka^Kflott cepHH CBHfle- 
xejiBCXByex o xom, hxo noBepxHocxHBie CBoflcxBa nacxHU. npH cxojib ^yiHxejiBHBix cpoKax 
xpaHeHHH (6-9 Mec.) Menaioxcji Majio. CKanoK k KOHuy cpoKa xpaneKHH npH oxcyxcx- 

BHH B 3MyJIBCHaX CBo6o^(HBIX OJI MO»CeX GbTTB CBH3aH C BOSHHKHOBeHHeM flOnOJIHH- 

xejiBHBix BsaHMozteHCXBHil Me»my nacxHuaMH h MaKpoMOJieKyjiaMH cHBOpoxKH. JJjisi 
npoBepKH 3xoro npeflnoJio^enHfl naMH 6bijih paccHHxaHti 3KcnepHMeHxajiBHBie h pac- 
HexHBie SHaneHHa MyxHocxH t — flonojiHuxejiBHoro HesaBHCHMoro napaMexpa o^eHKH 
. ijenocxHocxH cxpyKxypBi 3MyjiBCHH IlOy (xa6ji. 11) [13]. 
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Ta6jiHua 10. 



SHaHCHHa HHfleKCOB BSaHMOfleaCTBHH C CHBOpOTOOa KpOBH SMyJIBCHH U^V pas- 

HHX CpOKOB xpaHCHHa npH +4°C 





CpOK 




T 








xpaHeHHH 














CooTHomeHHe cwBopoTKa : 3MyjibCHa 










1 • 0 05 


1 : 0,1 


1 no 


0 

vr 


0,8±0,1 


1 10-1_A AO 

1,33±U,03 




f% 94-0 9 




1 


0,93±0,06 


1,4±0,1 


/I A_lA 1 

4,y±0,J 


7 94-0 ^ 




3 


0,97±0,02 


1 ,y9±U,U0 J 








6 


0,97±0,01 


1,63x0,03 


3,0x0,4 


^ A4-0 1 
3,^XU,1 




9 


1,23±0,02 


2,09+0,03 




7 0-f 0 1 




12 






7 94-0 ^ 


10 09+0 1 




A 

V 


0,77±0,07 


1 t t A 1 

l,ldbO,l 


3,3^0,3 






1 


0,84±0,05 


1,29±0,06 


4,0±0,3 






3 


1,0±0,1 


1 >4 1 A AC 

1,46±0,05 


3^&±U,o 


<i 9R4-0 




6 


0,92±0 


1 0_lA 

1,53±0 


3,3x0,4 


'5 104-0 0*^ 




12 






*f,UXU,Z 


6 4+0 




A 
1/ 


1,00±0,06 


1 C \ f\ AO 

1,25±0,08 


Dj4±0,3 


^ A4-0 A 




1 

X 


1,1±0,2 


"1 /T'^ 1 A A'^ 

1,67±0,03 


C '2_l_A A 


Q Aj-O 9 




3 


l,15dbO 


1 O yl t A A^ 

1,84^0,06 


4,4±0,3 


3,03^U,U0 




6 


1,18±0,02 


1 A*? 1 A A*! 

1,97+0,03 


/±0,O 


1 0 7+0 9 




9 


1,83±0,04 


1 1 A A'^ 

1,76±0,02 


4,2x0.4 


A AA+O 04 




12 


1 o A.i-A A A 




7 7+0 S 


13 9+0 8 




0 


0,98±0,05 


1 ^ 1 A AO 

1,56±0,08 


C 1J_A O 

5,l±0,z 






1 


1,1±0,1 


t ^/f J A A'^ 

1,76±0,02 


4,3±0,O 


7 fM-O 1 




3 


1,1±0,3 


i,yu±u,uo 




R 1+0 2 




6 


1 , 1 5±U,0Z 


o A<-i-n n7 


^ 7-4-0 R 


11 1+0 4 




12 


1,60+0,01 


O Q 1 a-A A^ 


J,OXU,j 


7 9+0 1 


1-08 


0 


0,77±0,05 


1,15±0 


3,4±0,4 


5,4±0,7 




1 


0,95±0,02 


1,43±0,03 


4,0il,0 


6,4±0,3 




3 


1,10±0,1 


1,57±0,02 


5±1 


8,7±0,5 




6 


1,4+0,1 


1,94±0,03 


3,3±0,6 


5,4±0,5 




9 


1,52±0,03 


2,68±0,05 


10±2 


19±1 




12 


1,38±0,08 


2,30±0,03 


11±2 


21,3±0,9 


1-09 


0 


0,81±0,02 


1,48±0,03 


5,6±0,6 


14,5±0,3 




1 


1,2±0,1 


1,8±0 


6±1 


4,79±0,07 




3 


1,2±0 


1,4±0,4 


6,0±0,5 


7±3 




6 


1,2±0,2 


2,25±0,03 


2,8±0,5 


6,4±0,5 




9 


1,9±0,1 


3,24±0,03 


14+2 


24±2 




12 


1,52±0,03 


2,68±0 


12±1 


25,3±0.7 
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no $H3HqecKOMy cMHCJiy t ww flHcnepcHtix cHcreM HBJiaercH cyMMoit norepB 
MomHocrra CBCTOBoro ny^Ka he orflejiBHwx ^acnmax b cjiyqae orcyrcrrBHa Koonepa- 
TOBHHX 3$*eKT0B H MHOTOKpaTHoro pacceaHHH. CQBnajieHHe 3KcnepnMeffrajii.Hi,ix h 

paCTeiHHX 3Hat!eHH« T KEK HaTHBHHX, XaK H WW paSBefleHHHX BOflOfi SMyJIbCHfl 

CBHflerejiBCTBOBaJio o tom, mto BsaHMOfleftcTBHe MejKAy Hacmnauu h MaKpoMOJieKyjia- 
MH cHBopoTKH npaKTOTecKH HC MeHflCTCH Aa>Ke cnycTH 9-12 MecmieB xpaneffiiH npH 
+4 <>C. Ckehok Kx, cKopee Bcero, csaaaH c nojiBneHHeM b BOflHoii flHcnepcHOHHofi cpcRC 
flonojimrrejiBHHX Haj^MOJieKyjiapraix crpyioyp HOY/OJI, nprneM cooraoraeHHe b hhx 
n<E>y H <E>JI ocraexcx xaicHM ace, oto h b sMyjitcHflx. 

TaGjffina 11. 



3KcnepnMeirrajiBHHe h paCTenffiie SHa^eHHa MyrHOCXH jum 3Myjn>CHfi npH pas- 

jnaraHBix qpoKax xpaneHHa 



J^cepHH, 


CpOK XpaHOHHS, 




tsoo 




(oCteMHoe 


Mec. 










coAepXKa- 






pasBe^eHHas i : ^ 


HHellOC) 




3KCn. 


pacHer 


3Kcn. 




1-01 


0 


9,9 


10,0 


4,6 


4,7 


(10 o5.%) 


1 


11,7 


11,6 


3,60 


3,75 




3 


12,2 


12,0 


3,91 


4,02 




6 


13,8 


13,1 


4.1 


3,86 




9 


13,8 


14,0 


4,29 


4,37 




12 


16,1 


14,1 


4,98 


4,94 


1-03 


0 


8,23 


9,06 


3.60 


3,65 


(20 o6.%) 


1 


9,66 


10,2 


3,07 


3,11 




3 


12,4 


11,3 


3,3 


3,39 




6 


13,3 


11,55 


3,57 


3,57 




12 


13,1 


12,4 


4,02 


4,02 


1-04 


0 


12,3 


11.4 


4,05 


4,0 


(20 o6.%) 


1 


13,8 


13,2 


4,6 


4,5 




3 


21,0 


15,4 


4,98 


5,0 




6 


16,1 


15,5 


5,5 


5,5 




9 


17,2 


17,2 


5,6 


6,2 




12 


20,9 


19.9 


6,8 


6,5 
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npodojioKCHue jna6ji. 11 



JNscepHH, 
(o&beMHoe 

coflepMca- 

HHena>c) 


CpOK XpaHeBHH, 


tsoo 


Mec. 


HcxoAHax 


pasBeA^HHaH 1 : 2 




3KCn. 


pacMer 

* 


3Kcn. 


Pacqer 


1-05 


0 


12,88 


13,11 


4,22 


4,38 


(5 o5.%) 


1 


14,03 


13,25 


4,68 


4,71 




3 


19,1 


16,9 


5,6 


5,56 




6 


16,8 


1 ^ 1 


->>-> 


J, J 




12 


18,9 


18,5 


5,4 


4,5 


1-08 


0 


8,97 


8,74 


2,91 


2,81 


(40 o6.%) 


1 


11,7 


11,6 


3,53 


3,47 




3 


13,8 


13,6 


4,14 


4,0 




6 


16,6 


15,4 


4,68 


4,59 




9 


91 R 
^ x,o 


18 9 


5,6 


5,6 




12 


21,2 


19,7 


6,2 


6,2 


1-09 


0 


14,03 


14,44 


4,29 


4,15 


(40 o6.%) 


1 


19,3 


17,5 


5,75 


5,61 




3 


19,09 


18,72 


5,52 


5,34 




6 


21,8 


18,2 


6,13 


8,71 




9 


26,2 


23,9 


7,7 


7,8 




12 


26,9 


25,5 


4,91 


4,3 



npeacfle HCM roBopHTB o npeHMymecTBax saiiBJieHHoro cocxaBa h cnoco6a nojiy- 
HeHHfl SMyjibCHft n5>C, cjiej^yex noffiepKHyxt, rJiaBHHMH ycnoBHHMH BbinojiHeHHH 
3MyjiBCiMMH HOC raaorpaHcnopxHOH ^ynmim npH impByjiHipiH b cocyflHcxoM pycjie 
HBJiaercH coxpaneHHe KopnycKyjwpHoft npHpo^Bi nacTHii; h oxcyxcTBHe peaKToreHHo- 

CTH* C n03HIViH KOJUIOH/IPOH XHMHH H 6hO$H3HKH UOnaRBHR^ 3MyJIi>CHH HOY B COCy- 

OTCToe pycjio mo>kho paccMaxpHBaxB KaK cxpecc-BosaeHcxBHe, Koxopoe joioji^o npHBO- 

OTTB K H3MeHeHmO CBOHCXB jD(HCnepCHOH CpeflBI. 3X0 BOBfleKCXBHe M05KH0 CBeCXH K CJie- 

flyiomHM MOMCHxaM. PasSaBneHHe 3MyjiBCHH TIOY h yMCHBineHHe KOH^empa^HH cbo- 
GoAHoro SMyjitraxopa b cpe^e (GBicxpan cxaflHa). B peayjiBxaxe axoro ^po^ecca npoHC- 
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xoflHT ocjiaSjieHHe cBHseft MOJieKyji IIAB c noBepxHOCTbio nacnm (saMCflJieHHaa cxa- 
flHfl). ^ro HSMeHemie npoHHOCTH CBHseii IIAB c HOY ycyiySjiflerca KOHxaKTOM h 
B3aHMo«eiicrBHeM HacTHH c MaKpoMoneicyjiaMH nnasMH, Moacer iq>HBecTH k hsmc- 
Henmo cocrasa aflcop6miOHHoro cnoa hdih paapymeHmo qacnm. 06o3HaHeHHaa nocjie- 
flOBaxejiBHOCTB npoueccoB npeflcraBJiaer co6oM hcckojibko ynpomcHHyio cxeMy. 

B HaniHX onurax passefleHHe sMyjibCHH bo^[oh Moaejuipyer nepsyio craarao — 
pa36aBneHHe sMyjitcHH h yMCHbineHHe KOH^eHTpaI^m ceoSo^tHoro aMyjitraxopa BOKpyr 
^acxnm. HsyqeHHe BsaHMOfleiicTBiM nonyqeHHMx sMyjiBcirii c cHBopancoft iqjoBH MO^e- 
jiHtpyex BTopyK) craflmo — Bjiimme KOHraicra MaKpoMOJieicyji ctiBoponcH na CBoScTBa 
noBepxHOcan nacnm. OKasajioct, to) fla>Ke cnycxfl rofl xpaneHHA nacximH sMyjitcHH 
noy coxpaHsnar cbok) «MHKpocTpyKTypy»: paaSasneHHe 3MyjiBCHft boaoS ne BJiHajio 
Ha pasMep nacnm, CBHnerenBCTBOBajio o npcraocTH cbssh ajtcop6imoHHoro cjioh 
HAB c aflpoM qacnm — HOC; ne MeHsuic« xaicHce hhackc BsaHMOfleKcTBHa nacnm 
SMyjiBcna c cBiBopOTKOH KpoBH (b npeflcjiax norpeniHOCTH HSMepeHmi), hto cBiweTejifc- 
CTBOBajio o coxpaacmm noaepxHOCTHHX CBoiicTB nacimt. CoBna^ajiH pacHerHHe ana- 
leHHH T (nocne ^paiapioHHpOBaHHH) c aKcnepHMeirraiiBHHMH (flo ^paiamoHHpoBaHHH), 
HTO noffTBepjKaaer coxpaneirae «npHpo3H» ^acrrm (hx crpyKiypH) h cBBwerrejiBCTByer 
06 OTcyrcTBHH CBoSoflHBix <E>JI B sMyjiBCHflx cnycT« 1 TOU xpaHeHHH. 

HcnojiBSOBaHHBie naMH MeroaononraecKHe noflxo^H SHaHHxejiBHO yBejiiMHBaKyT 
AocTOBepHocTB npoFHOsa cyraSHJiBHOCTH 3MyjiBCHli npH nonajiaHHH b cjocy^Hcxoe pycyio. 
no^frBepMg];eHHeM CKaaaHHOMy scBJimoxcH pesyjiBxaxH napaiuiejiBHKcx HCCJieflosaHHii no 
HsyHenmo cxaSiuiBHOcxH h onpeflejieHmo HHACKca peaicroreHHOcxH (Ip) necKOJiBKHX ce- 
pHfi SMyjiBCHfi HfleHTOTHoro cocxaBa. Ip HaxoOTJiH no Mexoay [3]. 

npHMep 10. Bbijio nojiyneHO 4 cepHH oflHOxnnHBix 3MyjiBCHH cocxaBa, cooxBex- 
cxByiomero upmAspy 2: coflepacaHHe ^ixopyraepoflHoa ochobbi cocxaBHJio 9±1 06. %, 
coOTHomeHHe nOfl/nOOB 9:1; flo6aBKa TOOi^C cocxaBJUuia 20%; coflepacaHne JIOJI 
paBHSJiocB 1 Bec.%; kojumccxbo affBioBanxa — KacxopoBoro Macjia n cocBoro Macjia b 
coOTHomemoi 1:1 cocxaBJiajio 8 % ox KOHnempanHH ^^JI. 
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B TaSnime 12 npHBeflCHH smncmm nil a 3thx cepirii pasHHx cpoKOB xpane- 

HHH. 



TaSjiima 12 

SHaneHiMi bojihobofo sKcnoHeHra « h cpeflHero flHawerpa nacnm a wih sMyjit- 
oflHHaKOBoro coCTasa n<I>^<l>0B/nO03K/iI4>JI pasHHX cpoKOB xpaHCHiw 



>f2 ce- 


CpoK xpa- 


1 


a, MKM 


n 


a, MKM 


PHH 


HeHHfl 


HCXOAHaS 


pasBCAeHHas 




(Mec) 










5-03 


0 


3,70 ± 0,03 


0,08 


3,81 ±0,07 


0,06(5) 


1 


3,62 ± 0,03 


0,09 


3,83 ± 0,05 


0,06(5) 




6 


3,80 ± 0,04 


0,07 


3,76 ±0,06 


0,07(5) 


5-04 


0 


3,36± 0,02 


0,117 


3,58 ± 0,01 


0,09 


1 


3,30 ± 0,04 


0,122 


3,53 ± 0,05 


0,10(1) 




6 


3,37 ± 0,05 


0,117 


3,08 ± 0,08 


0,14 


5-05 


0 


3,35 ± 0,05 


0,116 


3,47 ±0,04 


0,11 


1 


3,07 ± 0,07 


0,141 


3,24 ± 0,09 


0,12(7) 




6 


3,37 ± 0,03 


0,117 


3,13 ± 0,02 


0,13(6) 


5-06 


0 


3,32 ± 0,02 


0,12 


3,35 ± 0,05 


0,11(6) 




1 


3,07 ± 0,07 


0,141 


3,09 ± 0,08 


0,139 




6 


3,45 ± 0,04 


0,108 


3,26 ±0,09 


0,12(5) 



Ta6JIH^a 13 

SHaneHHe BOjraoBoro SKcnoHeirra n h cpeOT^ero ^tuaMerpa nacnffin a , xapaicrepH- 
syiomHX nrapHHy pacnpeflejieniM qacTTOi; no pasMcpaM, npH ^paiajHOHnpoBaHUH mcto- 
flOM ueHTpH4)yrapoBaHiM fljw aMyjiBcmi oflHHaKOBoro cocxaBa 

n<i>A/n<DOB/n<i>o}K/ii<DJi 



ce- 

PHH 


CpOK 

xpaneHHa 
(mcc.) 


pasBe^eHHe 
BOAoii 


n 


a MKM 


Bepx 


OCH. 


Hkokh. 


Bepx. 


OCH. 


HlOKH. 


5-04 


0 


HaXHBHaH 


3,53 


3,47 


3,21 


0,10 


0,11 


0,13 


1/2 


'iJl 


3,63 


3,27 


0,07 


0,09 


0,124 


1 


HainBHaH 


3,53 


3,51 


3,19 


0,101 


0,104 


0.132 


111 


3,85 


3,66 


3,26 


0,06 


0,085 


0,125 


6 


HaTHBHSH 


3.61 


3,46 


3,15 


0,089 


0,109 


0,135 


1/2 


3,61 


3,12 


2,9 


0,089 


0,136 


0,160 


5-05 


0 


HaiHBHaH 


3,71 


3,43 


3,17 


0,079 


0,110 


0,132 


1/2 


3,88 


3,67 


3,31 


0,055 


0,084 


0,120 


1 


HaTHBHaH 


3,60 


3,30 


3,05 


0,094 


0,122 


0,145 


1/2 


3,72 


3,35 


2,78 


0,078 


0,122 


0,184 


6 


HaTHBHaH 


3,56 


3,34 


2,90 


0,098 


0,118 


0,162 


1/2 


3,53 


3,15 


2,71 


0,101 


0,135 


0,20 
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CorjiacHO noJiyneHHWM flaHHUM cpeflHHit mauerrp nacmn bo Bcex cnynaxx urn 
HaTHBHoii H pasBefleHHofi BOfloft SMyjiBCHH He Memcica b TeneHHe 6 MewueB xpaHeHiw, 
ocrraBajicB b npe^ejiax 0,06-0,17 mkm. UlHpHHa pacnpeflejieHHfl ^acnm no pasMepaM 
fljM HaTHBHOH H pasBc^ieHHofi BOflofi 3MyjiBCHH HasBaHHoro cocraBa npaicraHecKH He 
MeHHJiacB B yKaaaHHHH nepnofl Ha6jiK>fleHHH (xaSji. 13). HnaeKC BsaHMOfleficrrBHK no- 

JiyqeHHBK SMyjIBCHii C MOflH^HimpOBaHHOfi CHBOpOTKOfi KpOBH Kx C yqeTOM OnHOCH- 

TejiBHoit norpenmocTH HSMepeHHa (±10%) KOJieSajica b flocraTcqHO ysioix npeaenax 
(Ta6ji. 14). 

Ta6jnma 14 

SnaHeHHH HH^eKca BsaHMOfleficrBHa Kt BuyjamPi oflHHaKOBoro cocraBa 

n<DA/n<I>OB/nOO:»C/^<DJI C MOaH^HimpOBaHHOH CBroOpOTKOfi KpOBH B npHCyXCTBHH 

ajiBSyMHHa (80%). 



HoMepcepHH 


CpoK xpaHeHHH 
(Mec) 


r nrmromeHHe CHBOpOTKa/SMynbCHa 


1 : 0,05 


1 :0,1 


5-03 


0 


2,28 


3,37 


1 


2,34 


3,70 




6 


2,60 


4,00 


5-04 


0 


3,76 


6,00 


1 


3,63 


5,62 




6 


4,05 


6,03 


5-05 


0 


4,0 


5,56 


1 


4,33 


6,06 




6 


4,53 


6,1 



Ta6jiHi];a 15 

BejiHHHHH HHfleKca peaKToreHHOcra sMyjiBcmi oflHHaKOBoro cocrasa 
nOfl/n<l>OB/n<I)OaC/a<I>JI (b KanecTBe KOHTpojw Bsaro flHcnepcHH OJI). 



HoMep cepHH 


TLnrrejiBHOCTB xpaHeHHfl (MecHHti) 


0 


1 


6 


^tHcnepcHfl <E>I[ 


1,4 






5-03 


2,83 


1,68 


1,92 


5-04 


1,14 


2,14 


2,24 


5-05 


1,83 


1,83 


1,70 


5-06 


2,42 


1,35 


2.63 
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npHBe;ieHHHe peayjiBTaTH cBHAercntcTByer o tom, To) b npeanaraekctix SMyjiB- 
CHHX H cnoco6e hx nojiyHeHiw yAaerca flocTHrayrB BBicoKoro KanecTBa MH^ocrpyioy- 
pH sMyjiBCHfi, He noBpeawaeMoa npn jqpaHeHHH b He saMopoxceHHOM Bjwe h nocjie- 
ayiomHX cipeccoBBK B03JxeiicTBHHX in vitro (pa3Be;ieHHe BO^ioii, BsaHMOfleficrrBHe c cbi- 
BopoTKOH ^BH, o6orameHHoii ajn.6yMHHOM). PeayjiBTaTBi npoBepKH peaKToreHHOCTH 
Tex »e o5pa3^oB SMyjiBcim hojihoctbio ^o^frBep>K;^aK)T flaHHwe MOflejiBHtix Hccjieflo- 

BaHHH: HH B OflHH H3 CpOKOB HCCJie^JOBamM HHfleKC peaKTOreHHOCTH He npeBHCHJI KpH- 

•raraecKoa BanOTHBH, paBHoii 3 (Ta6ji, 15). 

npHMep 11. CoxpaHHOCTB crpyKiypH h anaJiHS ypoBHfl peaicroreHHOCTH 3Myjii.cHH c 
noHH^eHHBiM o6T>eMHBiM coflepMcaHHCM nOC Ha ypoBHe 5 o6 .%. CocraB 3MyjiBCHH 
nOfl/nOOB 1:1, nOMEJI 1%, COJI — 0,5 %, a^BiOBaHT Macjio coh — 12 %. IHapHHa 
pacnpeaejieHHH pasMepoB nacnm naxoOTJiacB b flHanasone 0,03 m 0,12 mkm, Hcxofl- 
HBifl HH«eKC peaKToreHHOcra cocrasjijui 1,61. HccjieflOBajracB HSMeHenHH npn xpane- 
HHH cpeflHero pa3Mepa qacraa HaxHEHBix h pajBejienHBix BOfloft nexBipex offHOTHiiHBix 
3MyjiBCHa (Ta6ji. 16) h peaicroreHHocTB nocjie 6 MecjiaeB xpaneHHH (Ta6ji. 17). KaK 
cnejiy&T h3 npHBeaeHHHX aaHHBix, Ha6jiK>«aeMoe npHpameHHe pasMepa nacrim npH hc- 
nojiBSOBaHHoft peuemype h npewioaceHHOM naMH cnocoSe nojiyneHHa o6ecneTOBaEOT 
coxpaHeHHe HH3Koro ypoBHfl HHfleKca peaicroreHHOcTH. 



Ta6jiHHal6 

SHaneHHe bojihobofo 3KcnoHeHTa n h cpejmero mauerrpa Hacmu, a fljw Hanffi- 
HBix H pasBefleHHKix BOfloii SMyjiBCHtt oflHHaKOBoro cocraBa 

no^<E)OB/noMmi/c<i>Ji 



HoMep ce- 

PHH 


CpoK xpaHC- 

HHa, MeCHUBI 


n 


a 

MKM 


n 


a 

MKM 


HCXOflHaH 


pasBCfleHHa 


a BOflofi 1 :2 


6 — 02 


1 


3,27±0,04 


0.122 


3,29±0,03 


0.123 


6 


3,08±0,09 


0,138 


3,18±0,02 


0,132 


6 — 03 


1 


3,19±0,01 


0,13 


3,28±0,02 


0.124 


6 


3,06±0,01 


0,145 


3,11±0,03 


0,138 


6 — 05 


1 


3,31±0,01 


0,12 


3,48±0,01 


0.105 


6 


3,24±0,01 


0,126 


3,39±0,01 


0,114 


6 — 06 


1 


3,11±0,03 


0,137 


•3,23±0,03 


0,128 
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TaSimm 17 

BejnraHHH iraweKca peaicroreHHOcra Ip mi SMyjitcHft c hh3Khm co^epjKaHHeM IIOC 
nepea 6 MecflmeB jqjaHeHHa b HesaMopo^ceHHOM coctohhhh 



CepHH 

SMyJIBCHH 


6 — 02 


6 — 03 


6 — 05 


6 — 06 


HHflCKC peaKTo- 

reHHOCTH 


1,87 


2,00 


1,36 


1,8 



n pHMep 12. ^urejiBHoe b -reqeHHe 18 MecimeB xpaneHHe sMyjiBCHH, coflep5Kameii 10 
o6.% nOC, npH coOTHoraeHHH nOjm^OB 8 : 2, HOO^C 20%, ^OJI 2%, aji^ioBawT 
KacropoBoe Macjio 10%. PesyjitxaxH HCCJieAOBaHHfl HSMeneHHa cpeflnero pasMepa nac- 
-nm npH 3q)aHeHHH h pa3Be;ieHHH aMyjitcHH Bo;^oii irpe^tcraBJieHH b Ta6ji. 18, maaMUKa. 
HHfleKca B3aHMo;ieiicrBHJi sMyjiBCHH c cEiBOpoTKoa KpoBH, o6orameHHoft ajiB6yMHHOM 
flo50% — BxadJi. 19. 

Ta6jnma 18 

SHaneHHe BOjraoBoro sKcnoHeHra n h cpeAHero flnaMexpa naciim a jvm Ha-raBHoft h 
pasBeACHHOH BOfloS 3MyjiBCHfi nOWn^OB/nOO}K/^a)JI b pasHBie cpoKH xpaneHiw b 
He 3aMopo»ceHHOM BHAe. 



HoMep ce- 

pHH 


CpoK xpa- 
HeHHH, Me- 
CAOBI 


n 


a 

MKM 


n 


a 

MKM 


HCxoflHaa 


pasBCfleHHaH BOfloft 1 :2 




0 


3,70±0,03 


0,08 


3,81±0,07 


0,065 


7 — 03 


1 


3,62±0,03 


0,09 


3,83±0,05 


0,065 


6 


3,80±0,04 


0,07 


3,76±0,06 


0,07 


18 


3,81±0,04 


0,065 


3,77±0,06 


0,07 



Ta6jiHaa 19 

SHaHeraiH HH^eKca BsaiiMOfleiicTBHfl Kx smyjibchh nOJI/n4>0B/nO03K/^<l>JI c 
CHBOpOTKOii KpOBH B npHcyrcTBHH ajiB6yMHHa (50%) B pa3HHe cpoKH XpaHeHHH. 





CpoK xpaneHiw, 


Kx 


HoMep 


CoOTHOmeHHe CBIBOpOTKa /3MyjIBCHS[ 


cepHH 


MecHmJ 


1 : 0,05 


1 :0,1 


7 — 03 


0 


1,74 


2,37 


1 


1,68 


2,25 




6 


1,48 


2,74 




18 


1,22 


1,78 
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KaK BHflHO H3 npHBeflCHHEK flaHHBK, nOJiyHeHHaS 3MyJIBCHH coxpaHJUia H3Me- 

pacMHe (t>H3HKO-XHMHHecKHe xapaicrepHCTHKH. OneBHWHO, 6jiaroflapa aroMy ^epea 
18 Mec. xpaHeHM mm^KC peaKroreHHOcra Ip SMyjiBCHH na>Jl/n<E>0B/n<DO3C/^<l>Jl 
cocraBjmji Bcero 1,5. 

n pHMep 13. ConocraBJieHHC KaHecrea SMyjitcHfi HOC, nojiyqeHHHX no nporrormiy, 
sMyjiBCHH OKCHrenr AF 0104 ($HpMH Alliance Ther^eutic, CIUA) h SMyjiwim na>C, 
nonyneHHott npe^uiaraewHM b HacroameM H3o6peTeHHH cnoco6oM. CpaBHeHHe npoBo- 
^[HJiocb no HSMeneHHK) bojihobofo SKcnoHeHra h cpeflnero anaMeipa nacran npn pasae- 
Aemm Bo;iod. 

B cpaBHHBaeMBix 3MyjiBCHax npn paanoM aScojnoTHOM co^tepKainiH HOC co- 
QmonQHO paBHoe coorHomeHHe KOMnoHeirroB TOC/OJI. YKasaRHBie 3MyJiscHH otjih- 
HaKyrcK no cnoco6y noJiy^emM. B pesyjiBxa-re 3Myjii.cH5i nOOB-2 (ncjiyneHHaH no sa- 
HBJweMOMy cnocoSy) ne coflep^nr nocjie nenrpH^yrHpoBainM cBo6oflHofi (|)Oc4>ojih- 
iiHflHoft ^asH (pnc. IB), xoraa KaK aMyjiBcna OKCHreirr h 3MyjiBCHH nporoTHn nOOB-1 
coflep>KHT He CBHsaHHHe B ajncop6nHOHHOM cnoe ^cnm CBoSoflHwe $oc4)OjranHflBi, 
jienco BcnjmsaiomHe npn nempH^yrapoBaniiH (pnc. lA). HMenno nosroMy npn pas- 
Be^eHHH SMyjiBCHii BOffoft, Koraa npoHCXOflirr paspymeHne arperaxoB OJI h nacran 
3MyjiBCHfi npoHcxoflHJio «yMeHBmeHHe» cpeflnero pasMepa nacran sMyjitcHH b npena- 

paxe OKCureHT c 0,35 flo 0,15. 

B sMyjiBCHH npoTxrrana (TlOOB-l), OHesmmo, orcyrcTBOBajra xaKne rpy6Bie ar- 
peraTH, ho o6 hx npHcyrcTBHH cBHfleiejiBCTsyioT, homhmo pesyjiBxaxoB neHxpH(i)yrH- 
poBaHHa H BBwejieHHfl ^pasaim CBo6oflHBix OJl, pesKHe pasjiH^HH Mew pacHexHBiMH 
H sKcnepHMCHxajiBHO onpeaejieHHBiMH napaMCxpaMH snaHeHHii MyraocxH, onpeflejwe- 
MBiMH no npaBHJiaM aflznrraBHOCXH, naxHBHBix h pasBeaeHHBix BOfloi! SMyjiBCHK. 
Toraa, KaK wia npenaparoB 3MynBCHM HOC, nojiynenHBix saasjieRHMM cnocoSoM, na- 
Sjno^iajiocB npaKnraecKH nojraoe cooxsexcxBHe no napaMexpy MyxHocxn MCMcay sKcne- 
pHMCHrajiBHEiMH H pacHemBiMH snaHeHHHMH (xa6jnma 21). Cjieayex ormexHXB, hxo no 
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^H3iraecKOMy cMucjiy onpeflejiaeMuii napaMerp oipasKaer cyMMy norepi, MomHocro 
CBCTOBoro nyHKa na cyraenbHHX nacnmax b orcyrcxBHH KOonepa-raBHtix b^^oktob h 
MHoroiq)aTHoro pacceaHHa. HecoorBercTBHe sKcnepHMeHxajitHMX h pacHeraHX sna^ie- 
HHH MyTHOCTH jm Hpenapaxa OKCHreirr h 3MyjiBCHH nOOB-1 (npororan) cBiwerejii.- 
CTBOsajio o Heco6jiK)fleHHH npaBiuia aamrraBHOcra wm 3thx cpe«, t. e. o HajnroiH b Ha- 
3BaHHBix flHcnepcHBix cHcreMax flonoJiHirrejibHWX BsaHMOfleiicTBHH mcjw Ha0nmaMH 
H CBCTOBHM ncrroKOM. 3th B3anMOAeficTBHH orqerjiHBO BHHBJiinoTca npH pasBeaeHHH 
BOffoii npenapa-ra OKCnreHT h SMyjiBCHft TOOB-l, orpaaKaer neoflHopoflHOcn. Bima 
Hac^H^, B HacTHOCTH HaniwHe napsmy c ^acnmaMH sMyjibcuH UOC paajiiraHBix MH^ex[- 
jMpHHX cipyKiyp OJI. Ana SMyjibCHH nOOB-2 h 3Myji&CHH U^Jl/n^OB (cepna 5-03) 
BsaHMOfleficTBua MCJic^y ^acraiiaMH h cBeroBHM hotokom noflqmiHJiHcs npaBHJiy aazm- 
THBHOcra flaace cnycxa MecH^ 3q)aHeHHa b HeaaMOpoaceHHOM coctohhhh. 




1a 




Phc. 1. CxeMa pasflejieHiM sMyjiBCHH HOC no 4>paKimflM b sasHCHMOCTH or cno- 
co6a nojiyHeHHa: A — no nparonniy (sMyjitCHa coflepacirr CBoSoflHHe <I>JI); B — no 
npcOTaraeMOMy cnoco6y sMyjiBCHa coflep»irr jramt paanHHHBie no pa3MepaM nacTHUbi). 
1^ 2, 3 — sepxiMH, ocHOBHaa h HHMCHafl ^paKnan. la — CBoSoflHHc M b BepXHeS 
^paicmm 
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Ta6Jra^a 20 

CocxaB paanHHHBix 3Myjii>cHfi nOC, SHaHemia BOjraoBoro SKcnoHeHra n h qjcOTero 
jOiBMeipa lacum a fljw HaTHBHUx h pasBeflCHHMx boaoh aMyjiBcuK (1:1). 





CocxaB 


n 


a, MKM 


IIpenapaT, 


noc. 

Mace./ 

oStCM 


OJI, 
Macc.% 


HCXOfl- 


pasBc- 

AeHHC 

H2O 1 
: 1 


hcxo;q[HI>ih 


pa3Be- 
;ieEHe 
H2O 1 : 
1 


OKCHreHT AF0104 

cnooB) 


90 sec % 
45 o6% 


4 


2,34 
±0,04 


2,93 
±0,10 


0,35 


0,15 


3MyjiBCHfl nOOB-l 
(npoTOTHn) 


45 Bcc % 
22 o6% 


2 


2,91 
±0,09 


2,82 
±0,10 


0,16 


0,18 


SMyjibciM no npefljia- 
raeMOMy cnoco6y (co- 
craB no npoxoxHiiy 
nOOB-2) 


20% 
10o6% 


1 


3,3 8±0, 
02 


3,33±0, 
05 


0,114 


0,115 



TaSjiHEta 21 

CxeneHB cooTBercTBHH sKcnepHMeHxajiBHtix (omir) SHaHeroiH MyxHOCTH c pacnerHBiMH 
SHaneHHHMH axoro napaMexpa (pacnex), onpeflejineMtiMH no npasHJiy azmHTHBHOCXH 

flJia paSHMX 3MyJIBCHH, 



Upenapax 


HaTHBHaa 


PasBefleHHaa BOflOH 1 : 1 


ontrr 


pacHex 


onBrr 


pacnex 


OKCHreHT 


133,9±1,0 


33,2 


59,3±0,5 


23 


nOOB-1 (npoTOTHn) 


26,6±0,3 


18,6 


16,4±0,2 


5,21 


nOOB-2 (saaBJiCH- 
HHfi cnoco6) 


9,3 


10,0 


2,35 


2,3-1 


nO^VnOOB 9:1 (sa- 
HBJifleMi>ie cociaB h 
cnoco6, npHMep 10) 


12,9 


11,2 


3,24 


3,17 



TaKHM o6pa30M, npHBeflCHHBie npHMepbi cBHflerejiBCXByiOT o iienoM KOMnjieKce 
npCHMymecxB onHcaHHoro cocxaBa h cnoco6a noJiyHeHM 3aflBJieHHoii SMyjiBCHH no 
cpaBHenrao c nparoxnnoM h anajioraiviH, 3xo o6ycjiOBneHO Sjiaroflapji cjie^^yionpiM ch- 
HeprHHecKH BsaHMOflencxByiomHM 4)aKXopaM. 
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1. nOfl H nOOB Bsarra b KanecTBe ochobhbix KOMnoHeHToe noroMy, iro hmchho 
OTH nOC npoaepeHW no cbohm 6HOJionraeciaiM h ^HSHKO-XHMHHecKHM cBoficiBaM kek 
6HOjionraecKH npHCMJieMMC, o6jiawaioiime sHCOKoii CKOpocxbio BHsefleHiw h3 opra- 
HH3Ma, T. e. H3 KJieTOK peTHKyno-3HA0TejiHajibHOH CHcreMBi, EKKyMyjiHpyiomHX nacrm- 
mallOC. 

2. CoBMecraoe HcnojiMOsaHHe nOfl h nOOB b s^K^eicraBHOM cooraomeHHH $op- 
MHpyer CMemaHHyio MacjwHyio ^aay, CBoilcTBa Koropoa MeHjnorca rpaayajiBHo or ^eH- 
Tpa K nepH^jepnH xaicHM oSpaaoM, hto nosBOJiaer HcnojiBSOBaxB b pe^eI^^ype uasio jra- 
no^HJiBHHe H HerHflpo(|)HJiBHBie nep^opHpoBaHHBie TpenraHHe aMHHti, KoropHe 
HMeiOT cymecTBeHHO Meminee ^^aB^eHHe napa (cm. tsSji. 1) h yMeiaraaKyr tcm caMHM 
CKOpocTb flH^^ysHOHHoro npoHHKHOBeHHH jiHno^nuitHBix MOJicKyji U^Jl H nOOB b 
BOflHyK) ^asy. ^ro oScioarenBCiBO saMeflJiaer cKOpocyrs ocHOBHoro MexannsMa paspy- 
meHHJi 3MyjiBCHii — «co3peBaHHe no OcTBajiB«y» — a yBejraqHBaer cTa6HJiBHocTB bh- 
6paHHoro cocrasa sMyji&CHfi HOC. 

3. BBeaeHHe nC>OB b cocras SMyjiBcnfi: yBemraHBaer hx KHCJiopoflHyio eMKOcn, 
npH TOM yKe coflepaKaHHH nOC h npH^aer hm flonojiHHrenBHHe peHrreHOKOinpacTHHe 

CBOfiCTBa. 

4. HajiOTHe b cociaBe KOMnoaramn n<l>OB/n«)fl h cmcch nep<i»TopHpoBaHHiJX ipe- 
THTOHX aMHHOB cnocoScTByeT CHH^erono BasKocra KOHeHHoii 4>opMBi 6jiaro;^apH 6o- 
jiee npoHHOMy csHSBiBaHmo aj(cop6miOHHoro cnoa IIAB BOKpyr Haeran, ^o nosBOJiaer 

nOJIHOCTBK) HCKJnOHHTB COflCpMCaHHe CB06oflHHX MH^e^JIapHBIX $OpM <S>Jl B BOflHOft 4»a- 
36 SMyJItCHH. 

5. HcnojiBSOBanne napHfly c ^oc4)0JiHramaMH pa3JinHHBix no 4)H3HKo-xHMHHecKHM 
xapaKTepHCTHKaM Macen cnoco6cTByeT 4>opMHpOBaHHK) 6ojiee njioraoro MeMSpanono- 
floSHoro ajicop6imoHHoro cnoa BOKpyr nacran npn MCHBrneM KOJiHHecTBe 4>oc(J)OJiHnH- 
flOB, npe«arBpaniaer o6pa30BaHHe MnnejuiapHBix, ne coflepxcamnx n<I>C cxpyicryp. 

6. Oco6eHHOcrH HcnonBsoBaHHon BOOTO-cojieBofi cpeflH oSecne^BaioT coxpane- 
HHC Ha noBepxHocTH macron oTpH^aTeJIBHO^o sapflAa, hto npenaxcTByeT hx cJinnaHino 
npn xpaHeHHH h TpaHcnoprnpOBKe. 

7. Hapaay c TexHOJioraraecKHMH npneMaMH, o6ecneiHBaK)umMH nojiyneHHe bbico- 
KOKanH6poBaHHoii (c yjioiM pacnpeaejieHHeM pasMepOB ^acran) SMyjiBCHH, SBnneyKa- 
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saHHBie npHCMH ocjiaGjunoT npouecc MOJieKyjiapHoii neperoHKH UOC h xaicMce cnoco6- 
creyiOT Gojiee BHCOKOfi coxpaHHOCTH sMyjibCHii. 

8. QngnxyiBHe arperaxoB Hacrau h MHuejuwpHfcix ^opM 0JL odecneHHsaer yMCHt- 
raeHHe mcopQmomihDC h KOMimeMeirr aicrHBHpyiomHX CBoflcTB SMyjibCHH npH nona- 
jDiaHHH ee b iq)OBaroK, mo oSycjioBJiHBaex hhskhH ypoBCHt peaicroreHHocTH h cnoco6- 
cTByer noBBiraeHmo 6HOCOBMecTHMocTH sMyjitcHfi npejuioJKeHHoro cocrasa. 



III. HffiKe npHBeflCHH aKcnepHMeimi 6HOMe«imHHCKoro HcnojissoBaHHa npeflJio^eH- 

, HIiIX 3MyJIbCHM. 

.^KcneoHMeHT 1 . HcnojiMOBaHHe SMyjibCHH H^C MaccHBHoro KposesaMemeHiw. 
3flopoBHM FpMcaM HopoflH Wistar Maccofi 250-300 r («=20) nojs, HeMSyrajioBHM nap- 
K030M npoBowMH H30BOjnoMBraecKoe KpoBesaMcmeHHe sMyjiBCHeii na>C, npHroroB- 
jieHHOH coraacHO npHMepy 1 (pasfl. H). Onpeflejuom BKracHBaeMOCTb Kpwc nocjie Mac- 
CHBHoro iq)OBe3aMemeHH[H h coxpaHHOCTB MirroxoHjipHfi neneHH nocjie BOSMemeHHa 
KpoBonorepH (mctoa cm. [16]). fl^ o6ecneHeHiM noOTepacaHHa oHKonraecKoro aaBJie- 
HHji nooie MaccHBHoro KpoBesaMemeHHa SMyjitcHio n«>C CMemHBajiH nepefl HH^^yaneii 
sKHBcyraoMy c 20% pacTBopoM HejioBenecKoro ajib6yMHHa b cooTHoraeHHH 1 qacn. pac- 
TBopa 20% ajitSyMHHa h 6 Macreli SMynscHH HOC xaK, VTo6hi KoneHHa^i KOH^eHTpa^Ha 
ajiB6yMHHa cociaBJuuia 3,5% (c y^eroM xoro, hto 10 oSicmhhx IIpo^eI^^oB sMyjibCHH 
cocraBJiHKyr HOC). Bo Bpeww onepaizHH KpoBesaMemeniM KpHCH flbiraajiH BoaayxoM, 
oSorameHHMM KHCJiopoflOM c BejiiMHHott Fi02 0,5, noflaBacMbiM noa npospaHHbiii koji- 
iraK H3 oprcrcKJia, KoxopwM HaKpMBajiacb rojiosa ^HKcnpoBaHHoro Ha cnHHe >khbotho- 
ro. H3 BCHOSHoro CHHyca (npaBoro npeacepflHa) saSHpajiH iimpHUOM 3,5 mji KpoBU h 
BBOflHJiH 3,5 MJI 3MyjibCHH HOC. Hepe3 10 MHHyr bhobb 3a6HpajiH 3,5 mji icpoBH h bbo- 
;mjiH pasHoe KOJiiraecTBO sMyjibCHH HOC. SaxeM bhobb noBTopjuiH npoue^ypy KpoBe- 
saMemeHHa xaK, wro6hi KOHe^Hbrn o6i,eM bsotoh icpoBH cocxaBJMJi b cpeaneM ne Menee 
3,5% or MaccH xena »HBoraoro, nanpHMep, y jkhboxhoix) Maccofi 250 r o6i,eM saSn- 
paeMOH KpoBH H o6ieM BBO^tHMoii 3MyjibCHH nOC cocxaBJiajiH no 8,8 mji. JSp h nocJie 



50 



KpoBesaMemeHHfl onpeflejuuiH coflepxcaHHe reMoraoSHHa b nepn^epiraecKoa KpoBH, 
napimaJiBHoe ^lasjieHHe KHcnopoAa h pH a aprepHajitHoii h BeHoanoii KpoBH. B 3toh ce- 
pHH 3KcnepHMeHT0B Komieinpamui reMorjioSHHa CHiDKajiacB nocjie KpoaesaMemeHHa b 
cpeflHCM 1,9 pasa. B KOHxpojibHofi rpynne (n=20) aamoTHBiM bmccto sMyjiBcmi HOC 
BBOflUHH 0,15 M pacTBop xjiopEwa HaxpHH, coAepjKamHii 3,5 % ajn.6yMHHa. C noMo- 
mbio .HMP-cneicipoM&ipa onpeflejwJiH y xchbothhx co;iep5KaHHe HOC b nepH4)epirqe- 
CKoa KpoBH. Ilocyie onepauHH KpoBesaMemeHHJi acHBOTHHe b xeneHHe 5 ahch coflepjKa- 
jiHCB b cneimajiBHoft Kaviepe c noflanefi B03flyxa, o6orameHHoro KHCJiopoAOM npH FiOa 
0,5. 

B oraiTHog rpynne (KpoBeaaMemeHne sMyjiBcneH HOC) Bce TKHBOTHBie BBDKHjra h co 
AepacaHHe reMorjio6HHa, apiirpoipnoB h jieiiKomrroB BoccraHOBHJiocB b xeneHHe 
5 jmefi. B KOHTpojiBHofi rpynne 3 ^chboehbix noraSjio. Hepes 5 cyroK Bcex Bii»HBnnix 
SKHBOTHBix 3a6HBajra nofl HeMSyrajiOBHM napKoaoM h hs iKaHH neneHH BBwejwjra mh- 
TOXOHflpHH. ;^BIxaHHe MHTOXOHflpHH neHCHH perHCTpHpoBajni nojwporpa4)HHecKH B 3a- 
KpBrroa TCpMOcrarapyeMoii sne^e npn 27 °C. Bbuio o6Hapy>KeHo, hto b kohtpojibhoh 
ipyraie cKopociB ffBDcamw b aKTHBHOM coctohhhh (npn crarrese ATO) h co6cTBeHHo 
CKopocTB crarresa ATO iq)H OKHCJieHHH HA^-saBHCHMoro cyScrpaxa 3-riwpoKCH- 
eyrapaxa cHHSKaKyrcH b cpeflHCM b 1,5 pasa, npn 20% aKTHBaipni oKHCJieHna cyicnHHaTa. 
^^H flaHHBie cBHflerejiBcrByer o nepeneceHHOM acHBOXHBiMH yMepennoM mneMiraecKOM 
' nopaaceHHH xKaHH neneHH. Toraa, KaK b miitoxoh«phhx nenenH, BBiflejienHEix y ^hbot- 
HBix nepea 5 flneft nocJie BOSMemeHna KpoBonorepH aMyjiBcneii HOC, Ha6jnoflajiacB 
aKTHBamM Bcex CKOpocreH flBixaHHH h CHHTesa ATO b cpepjaeu na 25%, hto CBHfle- 
xejiBCTBOBano o Hampmn b anaMHese jihuib yMepeHHoii ranoKCHH. 

3KcnepHMeHT 2 . Bce nponenypBi npOBOflHJin xaKHce, KaK b npe^BisynteM npHMepe, ho 
HcnojiB30BajiH sMyjiBcmo, coflep>Kamyio 20 o6.% HOC, h coflep>KaHHe reMorjioSHna 
CHHacaira b 3 paaa no cpaBHenmo c hcxo^^hbim, saMentaa b cpe^HeM 65-70 % oGteMa 
impKyjrapyiomeii KpOBH O&BeM Bsaxofi KpoBH h BsefleHHoro KpoaesaMentaiontero co- 
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craBa cocraBjuui no 12^5 mji wm aoHBoraoro Maccog 250 r. B peayji&Tare b onurHoii 
rpyraie ewkhjih Bce »cHBOTHBie, b KOHipojibHoii nora6jio 5 xobbothbix. 

3KcnepHMeHT 3 . Bce npoueflypti npoBo^iHUH TaK ace, KaK b npHMepe 1, sa HCKjnoieHHeM 
Toro, WTO no 5 acHBoxHtix b KaaKfloft rpynne 3a6HBajiH nepes 6 HacoB, 1 cyncH h 3 cyroK 
nocne iq)OBe3aMemeHHH. BHAeJWJra mhtoxohaphh H3 neneHH h peracrpHpCBajiH napa- 
Merpu <^oc4»opitirapyK)niero ^BixaHHa. Y acHBOTHUX KOHTpoJifcHoii rpynmi bo Bce yKa- 
saHHHe qpoKH HaSjiioflajiocB pesKoe noflasjieHHe CKopocrefi ABixaniM h 4)oc4>opiurapo- 
BaHHa npH oKHCJieHHH KaK HA^-saBHCHMHX cyScxpaxoB, tbk h cyKimHara b cpemeu 
6oJiee, qcM na 50%, hto xapaicrepHO fljia x^ejioro raneMiraecKoro noBpeMCfleHHH mhto- 
xoHflpHft. B oiBbiTHoii ipymie mspea 6 nacoB nocne KpoBe3aMen?eHHH HaSjnoflajioct 40% 
aKTHBamix ^oc^opHunipyiomero jacHxamia, Koxopaa cojqpananacB nepes cyncH h cocraB- 
nsLsia He Gojiee 25% nepea 3 cyxoK nocjie KpoaesaMen^eHHa SMyjiBcneii nOC. TaKHe 
cflBHTH xapaicrepHBi wia coxpaHHtix mhtoxoh^phM neneHH mchbothbdc, nepeHecnmx ra- 
noKCHK), ho He HmeMmo. 

3KcnepHMeHT 4. CoxpaneHHe noHCK y co6aK, nepeHecranx reMoppanrqecKHii moK. Co- 
xpaHHOCTB noHCK onpeflejMJiacB no BOCcraHOBneHmo ^ynicmiH noneK nocjie nepeca^KH 
xcHBOTHOwQr pemmneHTy c o6eaMSi yaajieHHBiMH noHKaMH (HCCJieAOBaHne npoBOfliuioc& 
no cneimajiBHOMy paspemeHmo aTHHecKoS KOMnrera Msmsjspasa), a xaKace no pesynB- 
TaxaM oueHKH cocroaHna ypoBHa ajtemuiOBBix HyKJieoTHflOB h coflepacanrao jiaicraTa h 
OHpyBaxa b iKaHH hohkh nepes hoc nocjie BOSMemenHH KpoBonoxepH. Hccjie;iOBaHHe 
BBinojraeHO na 10 coSaKax, no 5 co6aK b Kaacfloii rpynne. 

Xofl HCCJie^ioBaHHa. Y HHTy6iq)OBaHHofl coSaicH Maccoii 20 kt, HaxoflameHca nofl o6- 
BSfm mnraimmoHHBiM napKOSOM c ynpaBJiaeMBiM ^pbixaHHeM, GeflpeHHOH aprepHH 
crpyfiHO 3a6HpaeTCH 400 mji iqpoBH, mto conpoBo^aerca pesKHM na^eHHCM apxepn- 
ajiBHoro jiaBJieHHa (^o 50-60 mm pT.cr), flByKpaxHBiM yBennqeHHeM HacxoTH cepfle^HBix 
coiq>anieHHH, yBemraeHHeM KOHueHipamiH JiaKraxa b roiasMe KpoBH flo 20 mM. Hepes 
Hac nocjie Bsarraa KpoBH aarooTHOMy bbootjih iqpoBesaMeHHrenB b floje, npcBBimaionieii 
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ro paoTBopa c flooaBJicHHeM 7,2 r MaHHirrojia h 80 mji 20% pacTBopa ajitSyMima, 3th 
cocraBH HcnoJii>30BajiH b KanecTBe nep4)y3HOHHOH cpe^Bi fljm coxpaHeHJW cepzwa Kpo- 
jiHKa, nep4)y3HK) no JIaHreimop(l)y ocymecTBJWjra b peijHpKyjwTopHOM pe^KHMe npn 
TCMnepaType 37 °C. PerHcrpHpOBajiH BpeivM coxpaHennH Hacrora h aMnjiuryflBi co- 
KpameHHH cepOTa, B KOHXpojie h b omrre 6buio bsoto no 8 ccpjofiu. Upn HcnoJitsoBa- 
HHH nep(|)y3aTa Ha ocHOBe SMyjiBcira IIOOC coKpaTHrejiBHaji cnoco6HOcrn> Hsojrapo- 
BaHHoro cepOTa KpojiHKa coxpaHcanacb b xeneHHe ne Menee 6-8 nacoB, xoraa KaK npn 
nep^ysHH kohtpojibhbim cocraBOM nepes 2 ^laca Ha6jnoAaJioc& pe3Koe cmraceHHe nacro- 
T6I H aMranrry^ffj coiq)ameHHH snjiOTB ao hojihoh ocraHOBKH cepflu;a. 

B saionoHeHHe cjieayex OTMernTB, hto npenMymecxBa nepe^ npoTormnoM h ana- 
jioraMH npeflno^KCHHOH 3MyjiBCHH saioDOHaiOTCiE b cjieayioniieM. 

npeflcxaBJieHHLie peuemypa h cnoco6 nojrjrHeHHH SMyjiBCHfi IIOC oSecneHHBa- 
lOT nojiyneHHe TOHKOflHcnepcHOH, KajmSpoBanHOH SMyjiBCHH c saaaHHBiM cpcjxHmd 
pasMepoM Hacnm b aHanasone ox 0,06 no 0,195 mkm, coAep3Kani;eH ox 2 ao 40 o6% 
nOC, cTa6HJiH3HpoBaHHHX $oc4>ojiHnH«Hoii fljHcnepcHeft b 6HOJionraecKH npneMJie- 
MOM BOOTO-cojieBOM cocxaBe. noKasana BMcoKaa coxpaHHocrb flHcnepcHocxH h «mhk- 
pocTpyKTypBi» SMyjibCHH nOC npH xpaneHHH z^o 18 MecHu;eB b hc 3aMOpo>KeHHOM co- 
CTOHHHH, 'JTO nosBOJMex coxpaHHTB BHCoiQao SHOCOBMecTHMOCTB, BBipa^aiomyiocH B 
HH3K0M ypoBHe peaKToreHHocTH. PaspaSoraHHHe 3MyjiBCHH EEOC npuroflHBi jvm 6ho- 

MeflHl^HHCKOrO HCnOJlB30BaHHJI, B HaCTHOCTH, flJM BOSMemeHHH MaCCHBHBIX KpOBOnO- 

xepB, jieHCHHH reMoppaniqecKoro moKa, npefloxBpameHHH pasBHXHji penep4)y3HOHHBix 
nocxHmeMHHecKHX noBpe^eHHH, noflroxoBKH opranoB k xpaHcnjiaHxaiiHH, nep4>y3H- 
OHHoro coxpaneHM H30jrapoBaHHBix opranoB, o6jiaflaK)x flocxaxoHHO BBipa^eHHBiMH 
KHCJiopoOTpaHcnopxHBiMH H peojiorHHCCKHMH CBottcxBaMH, o6ecneHHBaK>mHMH npe- 
floxBpameHHe h JiHRBHAamoo HmcMHHecKHx noBpeHCACHHH KHCJiopo^3aBHCHMi>ix 4>yHK- 
ijHH MHXoxoHjtpHH H no^aep^aHHe a3po6Horo aneprexHHecKoro o6MeHa b xKaiMX b yc- 
jioBHHX KpoBe3aMemeHHH H jieneHM reMoppanraecKoro moKa. 
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«3MyjiBCHa nq54)TOpopraHHHecKHX coeOTHeHHH MCflHUHHCKoro HasHaneHKH h cnoco6 ee 

nojiyHeHHfl» 
OopMyjia H3o6peTeHHfl 

1. SMyjibCHH nep(i)TOpopraHBraecKHX coeOTHCHHtt MeOTUHHCKoro HasHaneHHii, co;^ep- 
acamaa 6I>ICTpoBBIBo;I5^^eeca nep4)TopopraHHHecKoe coe^tHHCHHe nep(|>TopAeKajiHH hjih 
nep4>TOpoKTHJi6poMH^ nep$TOpopraHHHecKyK> wSasKy h ^oc^jojihiiha, oxjiHHaiomaacji 
TCM, HTO B KanecTBe GticTpoBbiBO^OTmierocji KOMnoHCHra HcnoJiBsyerca komhoshiibm H3 nep- 
4)TOpfleKantHHa h nep(|)TopoKTH6poMEwa, nep$TopHpoBaHHaa AoSaeKa npeAcraBJiaerr co5oh 

CMeCB nep^^TOpHpOBBHHBK XpeXHraHBlX aMHHOB, $OC$OJIHIIHZP>I HCnOJDbSyiOTCH B BHAe OTC- 

nepcHH B Bo;KHO-cojieB0H cpefle. 

2. 3MyjiBCH5i no n. 1, oxjiEraaiomaHCH tcm, to> ona co^ep^KHT 2—40 o5:beMHbix % nep- 
<|>TopopraHHHecKHX caeOTHeHHfi. 

3. 3Myjn>CHK no n. 1, oxjiBraaion^aaca tcm, hto KOMnosEOogM 6BicTpoBBiBOflani;nxcK nep- 
$TopopraHHHecKHx coeOTHCHHH coflep^joax nep<^op;!xeKajraH h nep(|)xopoKXHJi6poMEm b co- 
oxHomeHHH ox 10:1 AO 1 : 10. 

4. 3Myjn>CHH no n. 1, oxinmaiomaac^t xcm, hxo nep^xopoprannHecKaa Ao6aBKa cocxbb- 
jiaex ox 1 AO 50 % ox cyMMapaoro coAep^aHHfl KOMno3HD?m 6BicxpoBBiBOja;amHxcH nep^xo- 
popraHHHecKHX CX>eAHHeHHH. 

5. 3Myjn>ciM no n. 1, oxjmnaion^aHCH xeM, hxo cmccb nep^xopHpoBaHHBix xpexuHHtix 
aMHHOB coAepKHx CMecL nep^xopxpnnponHjiaMHHa h ero KonpoAyKxoB: n;HC- h xpanc- h30- 
MepBi nep$xop-l-nponHji-3,4-AHMexHJraHppoJiHAOHa h nep$xop-l-nponHJi-4-MexHJinHnepH- 

6. 3Myjn.cH5i no n.n. 1 h 5, oxjmnaion^aHCK xcm, hxo cmccb nep^xopnpoBaHHBix xpexHH- 
HBK aMHHOB AonojfflHXCJiBHO coACpMCHx nep$xop-N-MexHjn^HKnoreKCHJGQaHnepHAHH h ero 

KOnpOAyKTBI. 

7. 3MyjiBCHfl no n. 1, oxiraraaion^ajiCH xeM, hxo ona coAeparax AHcnepcmo 4>oc4>ojmnH- 

AOB B BOAHO-COJieBOH CpCAG B KOHI^eHTpaOHH OX 0,2 AO 5 BCC. %. 

8. SMyjiBCHH no n. 1, oxjinnaion^aacH xcm, hxo AHcnepcn^i 4>oc4>oJiHnHAOB b boaho- 
cojicBOH cpeAe coAep^KHX 4)oc$ojranHABi hkhhofo ^ejrrKa hjih 4>oc$ojiHnHABi con, hjih hx 

CMCCB. 

9. 3MyjiBCHH no n. 1, oxjinnaiomaacfl xeM, hxo AHcnepcHa 4>oc4>ojihiihaob b boaho- 
cojicboh: cpeAe coAepHorr aABiOBaux b bhac pacxHxejiBHoro Macjia b KOJinnecxBe ox 1 ao 
15% ox cyMMapHoro coAep^caHHH (j^oc^ojrainiAOB. 

10. 3MyjiBCHH no n. 9, oxJinnaiomaHca xcm, hxo aABioBanxoM HBJiaexca coeBoe Macjio. 



11.3Myjn>CHfl no n. 9, oxjuraaiomMCH xeM, hto a^i^^iOBaHTOM otjihctch nojicoJiHeHHoe 
Macjio. 

12. SMyjibCHfl no n- 9, oTJiHHaJEomaflCH tcm, hto aj^^ioBaHTOM flBJinexcH KacropoBoe Mac- 

JIO. 

13. SMyjiBCHH no n. 9, oxjiHHaioma^ca xeM, ^rro a^tioBaHxoM MOiacex 6i,rrb cMecb >Tca3aH- 

KMX MaceJI, B3HXBIX B 34)4>eKXHBHOM COOXHOmeHHH B BH^e ABOHHOH HJIH XpOHHOH CMCCH. 

14. 3Myjn>CHH no n. 1, oxjiKraaiomaacH xeM, ^o b cocxaB BOAHO-coJieBofi q>e/ij>i bxoott 
HaxpHCBwe H KajraeBwe cojra xJiopimoB n ^oc^axoB h MOHOcaxapn^t MaHHHxoji b Bo;^e ^iJW 
HHTbeKqEria. 

15.3Myjn»cHH no n. 1, oxjiHHaiomMca xeM, hxo KOH^eHxpa^Hfl KOMnoneHxoB booto- 
cojiesojS cpe^Bi HMeex ocMOXBwecKoe AaBJienne b OTtanasone ox 100 flo 350 MOCMOJiefi na 
jmxp. 

16. 3Myjn>cHH xapaKxepHsyexca xeM, hxo cpeOTHH ;EpiaMexp HacxH^ ne npeBtimaex 
0,2 MKM H HaxoOTTCji B npe;E^eHax 0,06-0,2 mkm. 

17. Cnoco6 nojiyneHHa 3Myjn>cHH nep^xopopraHHHecKHX coejajmennfi, BionoHaiomHH 
roMoreHHsamoo noA bbicokhm ;^aBHeHHeM, oxJiHHaionp*tcH xeM, hto ^po^ecx: npoBOAflr b 
HecKOJiBKO 3xanoB, BKJiioHaionpix nojiyneHne OTcnepcnn 4)oc$ojimiHyQ[OB b BOOTO-cojiesoH 
cpeAe, roMoreHHSHpoBaHHe nep4)xopopraHHHecKHX coeOTHenHH b OTcnepcHH (i)oc4>ojmnH- 
^OB, xemioByio cxepiuiHaamno foxoboh 3MyjibCHH h nocjieflyionxee xpaneHHe b nesaMopo- 
xccHHOM BH^e npH +4 °C He Menee 6 Mec^coieB. 

18. CnocoS nojiyneHHa 3Myjn>cHH no n. 17, oxjinnaionmHCH xcm, hxo AHcnepcHH <|)oc(i)o- 
JIHHHJIOB B Bo;mo-cojieBOH cpc^^c nojiyHaexcfl roMorennsai^HeH noA bbicokhm ziaBjieHHCM ne 
Menee hcm 100 axMOc4)ep c nocjie;^yK)n^eft xenJiOBoft cxepujrasaipieH. 

19. Cnoco6 nojiyneHKui 3Myjn>cHH no n. 17, oxJinnaionpiHCH xcm, hxo nep^xopopraHnne- 
cKHe coe^HeHHfl roMoreHHsnpyiox b OTcnepcim ^oc^orannj^oB no^ ^^aBJieHHCM ox 300 ^^o 
650 axMOc^ep. 

20. Cnoco6 nojiyqeHHfl 3MyjiBCHH no n. 17, oxJinnaioHpiHCH xcm, hxo flHcnepcna 4>oc$o- 
jmnn^OB cxepnjiHsyexca npn xeMnepaxype 100 °C. 

21. Cnoco6 noityqcHM 3Myjin,cHH no n. 17, oxjmnaioniiHHCfl xcm, hxo 3MyjiBCHa nep$xo- 
popraHHHecKHx coeAHHCHHH cxepHjmsyexcK npn xeMnepaxype 100 °C. 



PEOEPAT 



SMyjibCHfl nep4>TOpopraHHHecKHX coeflHHeHHfi Me^gBO^HHCKoro HasHaneHM 

H cnoco6 ee nojiyneHiui 

M3o6peTeHHe othochtch k o6jiacTH 6ho$H3Hkh h uemm^^'^y b nacTHOCTH k JieKapcx- 
BeHHBiM cpeACTBaM, npezmasHaHeHBObiM ^jih jieneHHH KpoBonoxepB, rmiOKCBraecKHX h mne- 

MHHeCKHX COCTOilHHH, yJiyHmeHHH AOCTaBKH KHCJIOpO«a KpOBbK), COXpaHeHHH H30JIHpOBaH- 

HMX nep4)y3HpyeMi>ix opraaoB h XKaneH. 

Sa^aneH HacxoOTiero H3o6peTeHHa hbjihctch ysejiMHeHHe cTa6HJiBHOCTH 3Myjn>cHn h 
yjiynnieHHa ee KanecxBa, x. e. coxpaneHM SHOCOBMecxHMOcTH c 6HOJiorHHecKOH cpe^OH 

(KpOBBK), lUiaSMOH HJIH CBIBOpOTKOH) HpH XpakeHHH B HesaWOpO^eHHOM COCTO^EHH HC Me- 

nee 6 Mecwea. 

JJflsi 3Toro npeOToacena sMyjiBCEUi nep4>TopopraHHHecKHx coeflHHeHHfi Me^Hi^HHCKoro 
HasHaneHH^ h cnoco6 ee noHyHCHHH. 

SMyjiBCHH nepc[)TopopraHHHecKHX coemneBJsS. MewnpmcKoro HasHaneHM, co^tep- 
»cama« SwciposbiBOA^imeecit nep^xopopraHiraecKoe coe;i?aHeHHe nep^xop^teKairaH Hjm 
nep4)TopoKiHJi6poMHA, nep4»xopopraHBraecKyio ^^oSaBKy h 4>oc$ojiHiiByi;, xapaKxepnayexc^ 
xeM, HTo B Ka^ecxse SticxpoBKiBOAHmerocji KOMnoneHxa Hcno:iiB3yexcji KOMnosHEpaa h3 nep- 
(^TOpAeKajiHHa h nep(|)TopoKXH5pOMH;5a, nep^xopHpoBaHnax ^o6aBKa npe^cxaBjiflex co6oh 

CMeCB nep^TOpHpOBaHHIOX XpeXHHHBIX aMHHOB, $Oc4>OJIHnBmbI HCnOJII>3yK)XCJI B BH;^e Bo;i.- 

HOH OTcnepcHH. 

3MyjifcCHx xapaKxepHsyexcfl xeM, hxo ona co^epsKHx 2-40 o6i>eMHBix % nep(^xopop- 
raHHHecKHX coeOTHeHHH. 

SMyjifcCHH xapaKxepHsyexcH xeM, hxo K0M^03H^Hfl 6HcxpoBiJBOfl«npixcfl nep^xopop- 
raHHHecKHX coefflHHeHufi coj^ep^x nep4)xop;(eKajrHH h nep^xopoKXHJiSpoMHj^ b cooxHome- 
HHH ox 10:1 jio 1 :10. 

3Myjibciifl xapaKxepHsyexcji xeM, hxo nep^xopopraHinecKafl Ao6aBKa cocxaejwex ox 
1 ;^o 50 % ox cyMMapHoro co^epacaBoaa K0M^03H^HH 6HCxpoBHBo;y[nmxcH nep4>xopopraHH- 
necKHX coeOTHeHHH. 

3MyjDE.cHa xapaKxepHsyexcji xeM, hxo CMecB nep^xopHpoBanHMX xpexHHHtix aMHHOB 
coj^ep^x cMecB nep4)xopxpHnponHJiaMHHa h ero KonpoayKxoB: uhc- h xpanc- H30MepM 
nep(^xop-l-irpoiiHi[-3,4-AHMexHjraHppojD^ h nep(^xop-l-iiponim-4-MexajinHnepH;^HH. 

3Myjn>cHH xapaKxepHsyexca xeM, hxo cmccb nep4>xopHpoBaHHBix xpexHHHbix aMHHOB 
jD[onojiHHxejn>HO co^ep^oax nep^xop-N-MexHjnpaocHoreKCHJiniffl h ero KonpoAyKxti. 
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3MyjibCHH xapaKTepH3yeTCji tcm, hto ona coflepacHT AHcnepcmo ^oc^sssmsjioB b 
Bo;mo-cojieBoft cpej^e b KOHi^eHxpaimH ox 0,2 ffp 5 nee. %. 

3MyjibCHH xapaKxepHsyeTCH tcm, OTcnepcKM ^occj^OJmmmoB b booto-cojicboh 
cpeAe coj^ep^KHT (^oc4)ojiHiiH;QCbi othhofo ^Kejmca mm 4>oc$ojiHnHABi coh, hjih hx cMecB. 

3Myjn>CHH xapaKTepHsyexcH tcm, hto AHcnepcna 4>oc$ojihiihaob b booto-cojicboh 
cpe^e coflep^KHT a^ioBaHT b sime pacTHTCjiBHoro Macjia b KOJiHHecTBe ox 1 jxo 15% ox cyM- 
MapHoro co^tepacaHBU! (|)oc$ojiHiiH;50B. 

3MyjibCM xapaKxepHsyexc^ xeM, hxo a;^>K)BaHXOM aBJiaexcK coesoe Macjio. 

3MyjiBCHfl xapaicxepHsyexcH xcm, hto a^ioBaHTOM flBJiflexcji uojifionae^oe Macjio. 

3MyjibCH3i xapaicrepHsyexc^ tcm, hto a^^bioBanroM mnsL&rcsi KacxopoBoe Macjio. 

3MyjibCHa xapaKTcpHsyercH tcm, hto a^iBioBaHTOM momcct 6iaTi> cMecb yKaaaHHBJX 

MaceJI, BSOTBIX B 3^$eKTHBHOM COOTHOmCHKH B BH^e flpBOHHOSt HJIH ipofiHOH CMeCH. 

3MyjiBCHa xapaicrepHsyeTca tcm, hto b cocraB Bo^HO-cojieBoii cpe^tti BXOAsnr naTpne- 
Bwe H KajnieBHe cojih xjiopH^^oB h ^oc^axoB h MOHOcaxapHja[ MaaHHTOJi b BOff,c wia HHi>eK- 

3MyjiBCHa xapaEcxepHsyeTC^ xeM, hto KOHBteHxpaiiHa KOMnonenxoB BOflHo-cojieBofi 
cpej^jM HMeex ocMoxHHecKoe ;[^aB^eHHe b OTanasone ox 100 m> 350 MOCMOJiefi na JiHTp, 

3MyjibCHH xapaKxepHsyexcH tcm, hto cpeOTHH OTaMexp Ha<mm ne npcBBimaex 
0,2 MKM H HaxoOTTCK B npe^ejiax 0,06-0^2 mkm. 

Cnoco6 nojiyHeHHH 3Myni>cHH nep4)xopopraHHHecKHX coeAHHeHHfij, BKjnoHaiomHH 
roMorcHHsaitHio no;^ bbicokhm flaBjieHHCM, xapaKxepHsyexoi xeM, hxo ^po^ecc npoBOAHx b 
HecKOJibKO OTanoB, BKJiiOHaioiipjx noxfyneHHe AHcnepcHH $oc$ojiHnHAOB b Bo;5Ho-cojieBOH 
cpe;^e, roMorcHHSHpoBaHHe nep^^^popraHHHecKHX coeOToaeHHft b ^ogacnepcHH (|)oc(|)OJiHira- 
japB, xeiuioByio cTepHJmsanmo roTOBoft 3Myjn>CHH h nocjie;[QnEOiii;ee xpaaeHHe b hc saMopo- 
3KeHHOM BHj^e npH +4 °C ne Menee 6 MecjmeB. 

Cnoco6 nojiyneHHa SMyjibCHH xapaKTepnayeTCJi tcm, hto OTcnepcna 4>oc(|)OjminttOB 
B BOOTO-cojiCBoft cpejie nojiyHaexcji roMoreHHsaipiCH nofl bbicokhm AasjieHHeM ne Menee 
HCM 100 axMoc^ep c nocjie;5yK)in;eH tciuioboh cTepHjiHsaiiHeii. 

Cnoco6 nonyneHHa SMyjibCHH xapaicrepHayeTCH tcm, hto nep<^TopopraHHHecKHe co- 
cAHHeHHH roMoreHHSHpyKxr b OT^cnepcHH ^oc^ojinnn^^oB noA ;^aBJieHHeM ot 300 jio 650 aT- 
Moc^ep. 

CnocoS nojiyHCHHa sMyjibCHH xapajcrepHsyexc^ tcm, hto OTcnepcHs ^oc^jiHnHfl;oB 
CTepHJiHsyerca npH xcMnepaxype 100 ^C. 

CnocoS noJiynenHH 3MyjibCHH xapaKxepHsyexca xaic^e tcm, hto 3MyjiBCHH nep^TO- 
popraHHHecKHX coeOTHeHHH cTepHJiHsyexcH npn TCMnepaType 100 ^C, 
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IlpeHMymecTBa nepefl nporoTHnoM h anaiioraMH npe;uio:KeHHOH 3Myjn>cHH saxjno- 

HaiOTCH B cjie^ijTomeM. 

npeAcxaBjieHHue pe^e^Typa h cnoco6 nojiyHeHM aMyjibCKdS 110)0 o5ecneHHBaiOT 
noJiyneHHe TOHKOAHcnepcHoia, KajiH6poBaHHOH SMyjibCHH c saflaHHBiM cpeAHHM pasMepoM 
HacTim B OTanaaoHC or 0,06 w 0,195 mkm, coAep^aniefi ox 2 ao 40 o5% HOC, cTaGHJiHSH- 

pOBaHHBDC (|)OC(|>0JmnHZmOH AHCnepCHCH B SHOJIOrHHCCKH npHCMJieMOM BOAHO-COJieBOM CO- 

craBe* noKaaana BBicoKan coxpaHHOCXB OTcnepcHH h «MHKpocTpyKTypi>i» 3Myjn>CHH HOC 
npH xpaneHHH ne Mcnee 6 MecHiieB b HesaMopoKCHHOM coctokhhh, hto nosBOJiKex coxpa- 
Mm> Bbicoicyio SHOcoBMecTHMOCXb, BBipaacaiomyiocH b hhskom yposne peaicroreHHocTa. 
PaspaGoTaHHBie sMyjitcHH HOC npHroAHBi fljw 6HOMeAHiiHHCKoro HcnojitsoBaHM, b nacr- 
HOCTH B03MemeHHa MaccHBKbix KpoBonoxepb, JieHeHHH reMopparHHecKoro moKa, npe- 
AOTBpameHHa pasBHTM penep^ysHOHHHX nocrrHmeMBraecKHX noBpe»cAeHHH, noAroroBKH 
opraHOB K xpaHcnjiaHTamiH, nep<|>y3HOHHoro coxpaHeHHK HsojinpoBaHHtix opranoB, o6jia- 

AaiOT AOCXaXO^O BBipa^eHHBIMH KHCJIOpOOTpaHCnOpXHBIMH H peOJIOrHHeCKHMH CBOftCTBa- 

MH, oSecneHHBaiomHMH npeAOTBpani;eHHe h jmKBHAaiiHio nmeMBraecKHX noBpe^eHHH kh- 
cjiopoAsaBHCHMBDc ^yBKOjsA MHTOxoHApHft H HOOTep^KaHHe a3po6Horo sHeprenraecKoro 
oGMena b ncaHsx b ycjiOBnax iqpoBesaMemeHHfi h jieneHiM reMoppaoraecKoro moKa. 

2 H n.n. ^-jm. 



